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N ewionrtan P hiloſophy, 
As propos d by 
Sir Is AAC NEWTON, in his Prin- 
cipia Philoſophiæ Naturalis; and by 
Dr. GzsGoRr, in his Principia As 
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WHEREIN | 
I The Fallacies of the pretended Mathe- 


marical Demonſtrations, . by which thoſe 
Authors ſupport that Philoſophy, are clearly 
laid open; and the Philoſophy it ſelf fully 
proved to be falſe and Ky both by 
Mathematical and Phyſical Demonſtration. 
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Remarks, &c. 


HERE is nothing to 
== which the Philoſophers 

| of all Ages have ſo ge- 

I nerally applied them- 
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At eelves, as to the Study 


of Nature; and there is no Study in 


which they have been able to make 
ſo little Progreſs as in this, eſpecial- 
ly in that Part of it which is em- 


ploy d in diſcovering the Cauſes of 


the beautiful Order and ſteddy Mo- 


tions of the Sun, Moon and Stars: 
And if we conſider their Schemes of 
this Part of Natural Philoſophy, we 
ſhall find them All built either upon 
groſs Abſurdities, or Words without 

f 'A Mean- 
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Meaning ; and evidgncly ſee that Hu- 
man Underſtanding, even in its great- 


% * 


this myſterious Cauſe. 
Our Philoſophers have now got 
into a Way of treating that Part of 
Natural Philoſophy in the ſame Me- 
thod with Mathematicks ; and by 
this Management, propoſe to make 
it more certain than formerly, and 
to get Mathematical Demonſtration 
to determine this; Point, Which has 
deceived ſo many of their Predeceſ- 
ſors. It is moſt certain chat Ma- 
thematicks give very great Aſſiſtance 
to. Natural Philoſophy ; but I can- 
not ſee the. Advantage of handling, 
Natural Philoſophy it ſelf, in the 
ſame Method as Machemäticks ; and 
am inclined to believe that our Mo- 
dern Philoſophers have made uſe of 
the Mathematical Way, rather be- 
cauſe the Study of Mathematicks 
to. which they were moſt accyſtom- 
ed) had made that Method moſt, ca- 
ſy and fanuliar to them, than for 
bes 1 any 
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ling Natural Philoſophy in fuch a 
rr For though it be true that 
he Thing which is moſt wanted in 
Natural Philoſophy, is to make its 
propoſitions more certain, and thar 
the Proofs of Mathematicks are of 
all others the moſt certain, yet this 
Certainty in the Proofs of Mathe- 
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the Nature of the Subject of that 
Science, and not from its Method. 
For it is becauſe we have clearer I- 
deas of the Relations of Quanti- 
ties, the Subject of Mathematicks, 
than of the poſitive Properties of 
real Beings, the Subject of Natural 
Philoſophy, that the Propoſitions 
of the former Science can be pro- 
ved more clearly than thoſe of the 
latter; and not becauſe in the one 


Science we have a better Method 
of propoſing our Reaſons, than in the 


other. It's true, the Method of prov- 
ing Mathematical Propoſitions, is 


the fitteſt for ſhowing ſuch an evi- 


dent Chain of Connexion as rhoſe 
as A 2 Pro- 


joy real Advantage there is in hand- 
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matical Propoſitions, ariſes ' from 
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of handling Natural Philoſophy, and 


Proofs can never be Mathematical 
Demonſtrations; nor can they be 


their own Nature, and the Nature 
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Propoſitions have with the cleareſſſſof 
Principles, becauſe there is no mor no 
to be done, but in a plain eafyf ra 
Manner to expreſs this Connexion W 
which when barely propos d, ſhines N. 
by its own Light. But there is ſo M 


little Evidence in many of the Prin- en 


ciples upon which Natural Philoſo- th 
phy depends, and the Chain of Con- th 
nexion is ſo dark, that methinks nol cc 
Man ſhould attempt to ſhow it in & 
the ſame eaſy and peremptory Me- in 
thod with Mathematical Demonſtra-|fl 15 
tions; and in my Opinion, the Ma- m 
thematical Method, inſtead of being & 
an Advantage to Natural Philoſo- D 
phy, is as unfit for it, as for the c 
Diſputes of the Barr, or thoſe of the A 
Cabinet Councils of Princes. MW! 

But whatever Advantage or. Diſ-| 
advantage there be in this Method} 


of proving its Propoſitions, yet theſe 


made better by any Method, than 
of 
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of their Subject will allow. So that 
notwithſtanding our Modern Natu- 
ral Philoſophy is propoſed to the 


World in a Mathematical Dreſs, it is 


Natural Philofophy ſtill, and not 
Mathematicks. It is that ſame Sci- 
ence which has ſo often deceived 


the greateſt Philoſophers, in which 


the greateſt of Men have been often 
convicted, and are ſtill to be ſuſpe- 
cted of Errors; and not that Science, 
in which any Man of common Senſe 


is capable to force the Aſſent of the 


moſt ſtubborn and ſubtil Diſputant. 
So that 1 ſee no (Reaſon why the 


Dreſs of this Philoſophy ſhould 


cauſe Men to ſtand ſo much in 
Awe to examine irs Sufficiencies as 


The Account we have of the new 


found Cauſe, which, according to 


this new Philoſophy, keeps the 
whole Syſtem of the Univerſe in 


Order, makes that Philoſophy to 


me ſeem much to be ſuſpected. The 
famous Sir IJſaac Newton, its Author, 
8 A oct 3 eG 


nh 
——— ——dẽ———— IEEE 


—_— —_—_— 


4 


6 REMARKS. 


tells us, That it is a Virtue or 
Power which Bodies have to attract 
or draw one another; that every 
Particle of Matter has this Power 
or Virtue; that it reaches to all 
Places at all Diſtances, and pene- 
trates to the Center of the Sun and 


Planets; that it acts not upon the 


Surfaces of Bodies as other Natural 
Agents, but upon their whole Sub- 
ſtance or ſolid Content, Sc. and 
if ſo, what a ſtrange Thing mult it be. 
T confeſs that the many Inſtan- 
ces of unintelligible Cauſes that 
have been aſſigned by che greateſt 
Philoſophers for the Production of 
thoſe ſurprizing Phænomena of the 
Motions of the Heavens, make me 
ſuſpect this Cauſe, which looks as 
monſtrous as any of the Fictions of 
Antiquity; and the Mathematical 
Dreſs of the Arguments which ſup- 
port that Cauſe, does not hinder me 
from ſuſpecting their Sufficiency: And 
1 e y wei da my Re- 
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marks upon thoſe Arguments will 
neither be uſelefs nor diſagreeable 
to the Learned World. 8 


The Chief Perſons who have pro- 
pos d to the World this Scheme of 
Phyſicks, and the Reaſons that ſup- 


port it are, Sir Jaac Newton, in his 


Principia Philoſophiæ, and Dr. Gregory, 
in his Principia Aftronomie Phifice, 
&c. and to avoid Confuſion, I ſhall 
take theſe Reaſons from thoſe Au- 
r 5 

Mr. Newton, L. 3. Prop. 1. aſſerts 
of the Satellites of Fupiter and Su- 
turn, that they are hindred from 
moving in ſtreight Lines, (which 
Bodies naturally affect) and kept in 
their Orbits, by a Force directed to 


Jupiter and Saturn. Prop. 2. He af. 


ſerts of all the Primary Planets, that 
they are hindred from running out 
in ſtreight Lines, and kept in theit 
Orbits, by à Force directed ts the 
Sun. And Prop. 3. He aſſerts bf 
the Moon, that ſhe is kept in Her 
Orbit by a Force directed to the 
4 A 4 Earth; 
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TY * for proof of theſe Three 


Aſſertions, refers to his Account of 
the Phenomena of the Motions of 
thoſe Bodies, and to his 2d and 34 


Prop. of his iſt Book. 


The Phænomena to wideh * refers 


are, that the Satellites of Jupiter 
and Saturn appear to move ſo, 


round Jupiter and Saturn, the Pri- 
mary Planets round the Sun, and 
the Moon round the Earth, as to 


deſcribe round them Areas propor- 
tionable to the Times; by which he 
means that the Areas comprehend- 
ed within any Parts: of the Curve 
which thoſe Bodies deſcribe, and 
Lines drawn from both Ends of thoſe 
Parts to that Body round which 


they move, are as the Times in 


which the Body did deſcribe thoſe 
Parts of the Curve. 
It may be very true that the Sa- 


geliues of Jupiter and Saturn de- 


ſcribe. round Jupiter and Saturn, the 


Primary Planets round the: Sun, and 


the Moon round the Earth, Areas 
proportipnable to the Times; 1 _ 
this 


my — — 2 2 3 


, 
». 
. 


this neither does nor can appear to 

any great Exactneſs from Obſervati- 

on, at leaſt if order d by Rules in- 
dependent of Mr. Newton's Philoſo- 
phy; and to infer from Rules de- 1 
pending upon that Philoſophy, that | 
the Planets deſeribe ſuch Curves, 
and from their deſcribing ſuch Curves 
again to prove that Philoſophy, is 
not fair Reaſoning. Nay, accord- 
ing to Mr. Nemton himſelf, it cannot 
appear that theſe Bodies deſcribe 
ſuch Curves, becauſe by the Proſe- 
cution of his Subject, he is forced 
* afterwards to affirm of all rhe Pla- 
nets, particularly of Jupiter, Saturn, 
and the Earth, that they do not 
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move in that Manner. Notwith- | 
ſtanding, T ſhall nor inſiſt upon this; i 
but ſuppoſe that the Planets appear l 
to move as Mr. Newton ſays. © 
In the 2d and 3d Prop. of his iſt 4 
Book, he aſſerts, that all Bodies | 
moving in any Curve, which in a. 1 
Plan deſcribes round any other Bo- 1 


Prop. 13. 15 Prin. 9 ; | 
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1 dy (whether in Motion or at Reſt,) f 

| Areas proportionable to the Times, 

|| are forced into ſuch a Curve by a 
11 Force directed to that Body, round 

1 which they deſcribe thoſe Areas. 

ii Dr. Gregory, in aſſerting the ſame | 
: Thing, propoſes the Caſe: of rhe 


| of Body round which the other revolves 
being in Motion, and the Caſe of 
its being at Reſt, ſeperately, and | 
ſo ſets this Matter in a clearer Light; 
whoſe Method TI ſhall follow, and 
take firſt the Caſe of. that Body 
being at Reſt, as he does. 
The Demonſtration of Mr. New - 
ton 8 2d Prop. Book 1. and Dr. Gre- 
gorys 12th Prop. Book 1. where 
theſe Authors demonſtrate this Cafe, 
are in Effect the fame; but Dr. Gre- 
gory proves it more fully, and IT ſhall 
repeat the Demonſtration of this, ſo 
as to comprehend what they both 
fay : For it is needlefs ſeperately to 
repeat their Demonſtrations, where 
they differ in nothing, but that the 
one is more full and clear than the 


other. And this Method of repeat- 
"aw 
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ing their Arguments, I ſhall obſerve 
all along. The Demonſtration of Mr. 
Newton's zd, and Dr. Gregory's 12th 
Prop. is as follows: - 
Let the moving Body move in 
the Line a bed e. Divide this Line in- 
rofugchPatts s 25 vehtg 
as the Body 
deſcribes in 
equal Times. 
Let the Bo- 
S, draw) 
fab, draw 
d, e. The 
Body in any 
certain Time 
deſcribingthe' 
Line ab, woul 


— 


Force. Suppoſe by the centripetal 


arc. 


Force Ig. The Triangles Sf and Sab 


d if nothing hinder it, 
deſcribe in equal Time M ab, by the 
Nature of Bodies in Motion: And 
fince it deſeribes not Af but he, it is 
turned from moving in bf by ſome 
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are equal, becauſe their Baſes ab and 


Bf are equal, and their Altitude is 


the ſame ; the Triangles S and 
Sta are equal, becauſe they are the 
Areas deſcribed in the equal Times 
ab and bc, and the Areas are Ex Hy- 
potheſi as the Times; but the Tri- 
angles Sf and Shc are equal, becauſe 
both are equal to the Triangle Sab. 
And the Triangles Sf and She, be- 
ing alſo upon the ſame Baſe, $4 are 
between two Parallels $4 and fc; ſo 
that the Line fc is parallel to S. 
From which both our Authors infer, 
(without giving their Reaſon) that 
the Force which turned the Body 
from moving in the Line %, to move 
in the Line Ic, is parallel to cf, and 
_confequently directed to S. And by 
the fame Way of reaſoning, it's plain 
that the Force acting in all the other 
Points c, d, e, &c. may alſo be pro- 
ved to be directed to Ls. 

The Reafon why our Authors 
conclude that the Force turning the 
Body from moving in the Line #f, 
to move in the Line /c, muſt be 

5 Pa- 
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parallel to cf, is obvious upon draw- 
ing the Parallelogram fc g: For 
both thoſe Authors take it for a 
known Truth in Mechanicks, that 
a Body by two Forces joyning, will 
deſcribe the Diagonal of a Parallelo- 
gram, in the ſame Time it would 
by any one of thoſe Forces deſcribe 
one of the Sides. And one of the 
Forces joyning to produce the Mo- 
tion be, being , the other muſt be 
the other ſide 4g, parallel to its op- 
polite Side cf 

It is obſervable, that all that can 
here be inferred is, that the actual 
Motion of the Body in the Line Zc, 
may be reſolved into the Forces 7 
and g; but then it may as well be 
reſolved into bf, bo and br; as ap- 
pears by deſcribing .the Parallelo- 
gram bo gr. So that the Forces 30 
and 4x, neither of which are direct- 
ed to S, might have turned the Bo- 
dy from the Motion E to the Mo- 
tion gc, as well as the Force bg. And 
therefore this Demonſtration, inſtead 
of proving what is aſſerted, that 98 

; Bo- 
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Bodies endeavouring to move in the 


Line , and really moving in the 
Line ec, are turned from , into be, 
by a Force directed to 5, only 
proves that it is poſſible for this 
Force to turn the Body from bf to 
bc, ſince this Foree bg is really no 


more than one of an ane Num- 


ber of poſſible Forces that may turn 
the Body from f to bc. 

It is bs no 3 to anſwer, that 
Zo and br, or any Forces which can 
turn the Body from ¶ to be, are e- 
quivalent to Ig; that, is when joyn- 
ed together will produce like Ef- 
fects with g. It is plain indeed, 


that ſince the Effect of N in Con- 


junction with F is to peddure bes 
whatever in Conjunction with F will 


alſo produce bc, is in that Reſpect 


e alen to 4g; but then this — 
not make appear that any of the 
Forces 30 or br are themſelves di- 
reed to 8, and can give no Satis- 
faction when tlie Nature of any real 
Force that produces any actual Mo- 
tion is in Queſtion, eſpecially the 

actual 
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actual Motions of Bodies of any 
conſiderable Bulk, which are always 
moved by ſeveral Forces joyning 
together: For Inſtance; a Ship cat- 
ry d in a Stream, and a Man walk- 
ing on the Ground, may eaſily be 
ſuppoſed to deſcribe, round ſome Bo- 
dy or other, Areas proportionable 
ro the Times, to as great Exactneſs 
as any Man from Obſervation can 
affirm that the Planets do. The Force 
that moves the Ship, is the Preſſure 
of the Particles of Water upon her 
Sides, in many Millions of Directi- 
ons; and the Force that moves the 
Man's Body, is the Action of his 
Animal Spirits contracting his Muſ- 
cles in as many Directions. Now, 
what Idea can any Man have of the 
Nature of any of thoſe two very 
different Cauſes, from being told 
that the whole Forces by which 
thoſe Motions are perform d, when 
joyned together, are equal to one 
directed to that Body, round which 
the Ship, or the Man's Body, de- 
fcribe Areas proportionable to the 
| Times? 
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Times? And what little Reaſon have 
we from this, to conclude thoſe very 
different Cauſes to be alike 2 Or 
what a ridiculous. Thing were it, 


from this to infer that the Ship, or 
Man, were attracted by ſome Vir- 
tue proceeding from thoſe Bodies, 
round which they deſcribed ſuch 


Curves, and that this Attraction 


were the Cauſe of their Motion ? 
And yet, our Authors have no bet- 
ter Reaſon from this Propoſition, 


to conclude that the Stars are 


moved by the Attraction of that 
Body, which is in the Center, or 


in one of the Foci of their Or- 


bits. RY | 
Notwithſtanding what I have 


- faid, this Argument would ſtill prove 


that a Body moving in any Curve, 


that in a Plan deſcribes round a 
certain Point Areas proportionable 


to the Times, may be forced from 
a ſtreight Line into thoſe Curves, 


by a Force directed to that Point: 


Though it falls far ſhort of proving 
the poſitive Affirmation, that all 
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Bodies moving in any ſuch Curves, 
are forced into ſuch Motion by a 
Force of that Direction. The Dif- 
ference betwixt theſe two Proofs is 
very conſiderable, for the latter is a 
Demonſtration, a priori, and yields 
an abſolute Certainty, that any Bo- 
dy deſcribing ſuch a Curve as the 
Propoſition expreſſes, muſt neceſſa- 
rily be actuated by the Cauſe which 
the Propoſition aſſigns; whereas the 
former is only a Demonſtration, a 
poſteriori, and ſhows no more than 
a Poſſibility, that the Cauſe aſſign- 
ed in the Propoſition may produce 
the Motion. which the Propoſition 
expreſſes. Now to ſhew a Certain- 
ty that a Thing is ſo, and a Poſ- 
ſibility that it may be ſo, are very 
different. 8 5 
But after all, IJ have repreſented 
this Fault in this Demonſtration to 
be great, only becauſe it is ſo in 
Reſpect of what the Propofition aſ- 
ſerts; for this Defect is not in it 
ſelf ſo great as ſome may poſſibly 
imagine: For to ſpeak Truth, no- 
* thing 
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thing ſhould have been affirmed but 
this Poſſibility; for it's impoſſible 
to prove any more in ſuch Caſes. 
Nay, it is a great Matter in Phy- 
ſicks, to come this Length, to be 
abſolutely certain that the Cauſe we 
aſſign for an Effect, may poſſibly 
produce it, or is no Ways inconſiſt- 
ent with it; which is what we call 
accounting for an Effect from a 
Cauſe. And when an Effect may 
be accounted for from a Cauſe, if 
ſome conſiderable Inconvenience in 
ſuppoſing this Cauſe to produce that 
Effect do not appear, we reckon 


our ſelves certain that that Effect is 


produced by that Cauſe : Not that 
we are ſtrictly ſpeaking certain of 
it; but becauſe this is the greateſt 
Certainty we can for the moſt part 
reach in the abſtruſe Points of Natu- 
ral Philoſophy. And if Mr. Newton 
had not, by the Habit of affirming 
Dogmatically in Mathematicks, ſlipt 
into a poſitive Affirmation, that all 
Bodies moving in ſuch Curves as he 
defines, are forced into thoſe Curves 


by 
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by the Force he condeſcends on, 
and had only faid that all ſuch Mo- 
tions might be produced by this 
Cauſe ; his Argument, notwithſtand- 
ing the Fault I have obſerved, if it 
had no other, would have been a 
valuable Argument in Natural Phi- 
loſophy, though not ſufficient for a 
Foundation to that mighty Super- 
{ſtructure that is built on it. 
But the Truth of the matter is 
this, our Authors Argument will 
not ſupport the Affirmation of a Poſ- 
ſibility, that the given Cauſe can 
produce the given Effect; which is 
its great Fault ; and if I can make 
that appear, this Argument will ap- 
pear to be of no manner of uſe. 
In order to make this appear, let 
us conſider that the Propoſition is 
affirmed of all Bodies moving in a- 
ny ſort of Curves, that in a Plan 
deſcribe round a certain Point A- 
reas proportionable to the Times. 
Now there are many very different 
Kinds or Species of ſuch Curves, to 
wit, Circles, Eliplis's, nit <4 
Þ 108; 
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las, Parabolas, Cicloyds, Spiral 
Lines; nay, any kind of Curve ly- 
ing upon a Plan may be performed. 
with ſuch a Motion, as to deſcribe 
round ſome certain Point Areas 
proportionable to the Times. So 
that this Propoſition is affirmed of 
all ſorrs of Curves lying in a Plan, 
provided they be performed by a 
" certain fort of Motion. 
if It is neceſſary that this Propoſi- 
Il tion ſhould have been conceived as 
ill it is in general Terms, to make it 
= - fir for the uſe that is made of it; 
bl which is to infer from it, that thoſe 
| particular Curves which the Planets 
deſcribe, may or muſt be produced 


* 
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1 by a Centripetal Force. For to ju- 
9 ſtify this Inference, it's plain that 
9 the Propoſition ought either to prove 
in general of all Kinds of ſuch 
| 1 Curves, that they may be produ- 
f ced hy ſuch a Cauſe, or at leaſt to 
= prove this of thoſe particular Kinds 
= of ſuch Curves, which the Planets 
= are ſuppoſed to deſcribe ; and ſince 


in this Propoſition there is no parti- 
Hg | cular 
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cular Species of ſuch Curves menti- 
oned, the Propoſition muſt neceſſa- 
rily be underſtood in the ſame Terms, 
in which it is yy explicitly con- 

ceived, viz. to affirm in general of 
all Curves that in a Plan deſcribe 
round a certain Point Areas pro- 
portionable to the Times, that they 
are, or at leaſt may be, produced by 
a Force directed to that Point, turn- 
ing the Body that deſcribes theſe 
Curves from ſtreight Lines; or if 
this Propoſition is not ſo under- 
ſtood, it will not ſerve to prove the 
iſt, 2d and 3d Prop. L. 3. | 

It appears very clearly from the 
Demonſtration of Mr. Newtox's 2d 
and Dr. Gregory's 12th Prop. L. I. 
or from thoſe Demonſtrations as TI 
have faithfully repeated them, that 
a Centripetal Force is ſuppoſed ro 
produce the Curve of which the Pro- 
poſition ſpeaks, vzz. all Curves which 
in a Plan deſcribe round a Point 
Areas proportionable to the Times ; 
and it is only demonſtrated that the 

Point round which the Curve de- 
3 ſcribes 
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ſcribes thoſe Areas, is the Center 
or Point to which this Force is di- 
rected ; Whereas the main Thing 
to have been proved, was that a 


Centripetal Force could produce all 


or any Species of fuch Curves; which 
is ſuppoſed and not proved. Till 
this be proved, we are uncertain 
whether it be poſſible for any Cen- 
tripetal Force to produce all ſorts of 
Curves that in a Plan deſcribe round 
a Point Areas proportionable to the 
Times; or whether it be poſſible for 
a Centripetal Force to produce thoſe 
particular Kinds of ſuch Curves which 
the Planets deſcribe: Nay, for any 
thing we learn, from this Argument 
it may be demonſtrable that ſuch a 
Force can neither produce all ſuch 
Curves, nor thoſe particular Spe- 
cies of ſuch Curves which the Pla- 
ners deſcribe ; and ſince this Uncer- 
tainty is left, and the main Thing 
rhat ought to have been proved 
is ſuppoſed only, 'this whole Argu- 
ment can be of no manner of ufe. 


But 
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But to deal with all the Fairneſs 
imaginable in this Matter, it's true 
that both our Authors have a Proof 
which to ſome People may perhaps 
ſeem to be a Proof of this Point; 
and this Proof I ſhall faithfully re- 
peat, and clearly ſhow that it proves 
not the Point in Queſtion. This 
Proof is the Demonſtration of Mr. [ 
Newton's Iſt and Dr. Gregory's 11th il 
Prop. L. I. which is as follows: 1 

If a Body move in any Line af, ( 
and be forced from it by a Centri- I 
petal Force directed to any Point, 5 1 
not lying in the Line af, the Body 
will move in a Curve lying in the 
Plan that paſſes between $ and af, 
the Curve will be hollow toward 5, 1 
and deſcribe round it Areas propor- | 
tionable to the Times. The De- = 
monſtration is, 335 

Suppoſe the Body in any certain 
Time to deſcribe the Line ab, it 1 
would by the Nature of Bodies in 4 
Motion deſcribe E Sab in an equal F 
Time if nothing hinder it; and if it I 
is acted upon by the Centripetal | 


Force 
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Force Ig, it will alſo in equal Time 
deſcribe the Diagonal of the Parallel- 
ogram fc g, viz. the Line bc. The 
Triangles Sab and S are equal, be- 
cauſe their Baſes ab and f are equal, 
and their Altitude is the ſame. The 
Triangle Sh and Sf are equal, be- 
cauſe on the ſame Baſe S, and be- 
Ee FOveen the ſame Paral- 
| Tels $4 and fe; but 
Sb is equal to Sab, 
becauſe both are e- 
qual to SH, and 
e theſe are the Areas 
deſcribed in equal 
Times ab and bc. By 
the fame Reaſoning 
the Force directed to 
V, acting again in 
the Point c, muſt force the Body to 
_ deſcribe the Area Scd, in the ſame 
Time it deſcribed the Areas Sab or 
'8 Soc; and ſo for any Number of ſuch 
Areas: And if any two Numbers of 
0 ſuch Areas be taken, the Sums of 
: theſe Areas will be to one another 
185 as the Sums of their Times; or if 
i : theſe 
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theſe Areas be proportionably de- 
miniſh'd; they will be to one anc- 


ther as before. Let us then ſuppoſe 


our Centripetal Force not to act at 
different Times upon the Body in 
diſtant Points of its Motion, but 
continually and in/ every Point of 
its Motion; and conſequently ſup- 

poſe the Lines ab, bc, cal, de, &c, and 
— Areas comprehended within theſe 
Lines, to be diminiſh'd in Infinitum, 
ſo as to bringethe Points , c, d, e, 
&c. in Which che Force is ſuppoſed 
to act, next to one another; then will 
che Line abcde be a Curve, and 
the Areas this Curve will deſeribe 
round S, will be proportionable to 
the Times as above. It's plain that 
it will alſo lie in a Plan, and be hol- 
low towards Scl 5 97 

In this Demonſtration it's evi- 
— that nothing is proved, but 


that a Centripetal Force will turn a 
Body into a Curve, in a Plan de- 


ſcribing round this Center Areas 
proportionable to the Times: that 
is to lay, will produce ſuch a Curve; 


B but 
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but it neicher is aſſerted nor proved 


char it can produce all ſuch Curves; 
neither is there -in this Propoſition 
any Species of ſuch Curves menti- 
ond. So that it proves no more 
than that ſome ſort of Curves, which 


in a Plan deſcribe round a Point A- 
reas proportionable to the Times, 


may be produced by a Centriperal 
Force turning a Body from a ſtreight 
Line, without ſhowing whether any 
more than one Speciesof ſuch Curves 
can thus be produced, or ſo much 
as what that one Species which may 
be ſo produced is. So that if that 
which is ſuppoſed in Mr. Newton's 
2d, and Dr. Gregorys 12th Prop. 
L. I. viz. That a Centripetal Force 
can produce all ſuch Curves, bedeny d, 
there is here no Proof of it; but che 


Matter is left at an Abiblute Uncer- 


tainty, and we are ſo far from know- 
ing that a Centripetal Force can pro- 
duce all Curves, which in a Plan de- 
ſcribe round that Center Areas pro- 

portionable to the Times, that we 
Know not whether this Cauſe can 


pro- 
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produce any more then one Species 
of ſuch Curves: nay, not ſo much 
as What this one which it can pro- 
duce is. And ſince this Matter is 
left at ſuch an Uncertainty, I ſhall 
proſecute the Demonſtration of Mr, 


Newton's 1ſt and Dr. Gregory's 11th 
Prop. L. I. and demonſtrate in the 


following Theorem, what that Curve 


is which this Cauſe can only pro- 


duce. 
T HE O REM IL. 
A Body turned from a ftreight-lined 
Motion into a Curve that lies in a 
Plan, and deſcribes round any Point 


S, Areas proportionable to the 
Times, by a continuing Centripetal 


Force directed to &, muſt either move 


conſtantly away from 8, or come con- 
ſtantly nearer to it in a Spiral Line. 


Loet the Body's freighr-lined Mo- 


tion be the Line 45, ler the Cen- 
tripetal Force directed to S, be ſup- 
poſed to act upon the Body at the 

=: Point 
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Point 4, the Line 5 f in which the 
Body at 4 would run out, muſt make 
with 4S, the Line of the Direction 
of the Centripetal Force acting in 5, 
either a Right, an Acute, or an Ob- 
tuſe Angle. If the Angle Sf be 


4 Right or Acute Angle, then is 
the Angle 8 bc (a Part of that Angle) 


leſs than a Right Angle. Draw out 
£c in Infinitum toward q and p, let 
us with our Authors conceive the 


Point c to be the next Point in which 


the Centripetal Force acts; which 
being ſuppoſed to act continually or 


in every Point, the Point e muſt be 


the next Point to 4 in the Line 59. 
Drop a Perpendicular from &, upon 
the Line pg, it will fall ſomewhere 
betwixt & and 4; either upon c the 


next Point to þ in that Line, or 


upon ſome other Point berwixt c and 
9: Suppoſe upon the Point 2. If the 
Perpendicular fall upon c, then is c 
the neareſt Point in the Line p q to 


the Point S, nearer to wit than the 
Point ; if the Perpendicular fall up- 


on , then is c nearer to & than 4, 
| 8 


3 
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or leſs than Right Angles, mu 
ceſſarily force the Body to move 
from a Point more diſtant to a Point 
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| becauſe 
___ .._ nearer 
2 __tox: So 
that the 
7 Centri- 
: Spetal 
neee 
meeting 
withthe 
Line in 
which 
theBody 
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leſs diſtant from the Center S. The 


Line cg is that Line in which the 


Body at c would run out next, and 
the Point c is the next Point in which 
the Centripetal Force is ſuppoſed to 


act; but a Perpendicular from S up- 
har 7 fell, as above, either upon c; 


and then the Force directed to S 


B 3 acting 


would 


ne- 
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acting in the Point c, is at Right 
Angles with c; or upon , and 
then is this Force at leſs then Right 


Angles with c. And ſo by the 
ſame Reaſoning, if the Force direct- 
ed to the Center be at any time at 
Right Angles or leſs than Right An- 
gles with the Line in which the Bo- 
dy would run out, it muſt ſtill conti- 


nue ro be ſo; and while it is ſo, the 
Body muſt move every time the 
Force acts, or continually, from a 


Point more diſtant from 5, to a 
Point leſs diſtant from $S, or ap- 
proach nearer to S. But if a Curve 
be ſuch, that the Lines in which the 


Body would run out, viz. the Tangents 


of the Curve, make with the Radius 
conſtantly more than Right Angles; 
then is the Body that moves in that 
Curve moving continually away 


from S. Or if the Tangent and Ra- 


dius of this Curve at any time be 
at Right Angles, or leſs than Right 
Angles, then muſt the moving Bo- 
dy come conſtantly nearer to the 
Center & in a Spiral Line. * Aur: 
| | ; TS |; | Q- 
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COROLLARY. 


Hence it appears that neither the 
Planets, nor their Satellites, nor the 


Comets, are turn d from the ſtreight 


Lines they would neceſſarily de- 
fcribe, by a Centripetal Force; be- 
cauſe the Tangents of them all have 


been obſerved at right Angles, or leſs 


than right Angles with the Radius; 


and they have not moved conſtant- 


ly nearer to that Body to which the 
Radius is directed. Or rather the 
Planets, and their Satellites, and the 
Comets, are not turned from ſtreight 
Lines by a Centripetal Force; be- 
cauſe they neither move continually 
away from the Bodies round which 
they revolve, nor come conſtantly 
nearer to them in a ſpiral Line. 
Since Mr. Newtons Natural Phi- 
loſophy extends no further than 
to what concerns the Syſtem of the 
Univerſe; and his whole Scheme of 


the Syſtem of the Univerſe is built 


upon this Propoſition, which I have 
we: £5 diſproved ; 


round which it deſcribes thoſe Are- 
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diſproved ; and ſuppoſes the whole 
Bodies of that. Syſtem to move by 
Centripetal Force, which I have de- 
monſtrated to be impoſlible : : What 
J have faid is ſufficient to overturn 


his whole Scheme. But ſince all his 
other Reaſonings beſide their Depen- 
dance upon this Argument, which T 
have diſproved, or their Dependance 
upon one another, are as defective 
as this which I have conſider'd; I 


Hall, for further Satisfaction upon 
this Subject, procced to remark up- 


on all the main Branches of his Rea- 
ſoning, that the World may ſee what 
ſort of Arguments thoſe are, with 


which they have been ſo long de- 


ceived. 


T he next Brunth of his abr. 
ing upon this Subject, is his Proof, 
Thar in the Caſe of a Body, roh. 


"which another revolves, ing in 
Motion, the Body deſcribing round 


it Areas proportionable to the 
Times, is forced into its Motion by 


all che Force by which that Body 


as 
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as is moved, and beſide that by a 
Centriperal Force directed to that 
Body. This Caſe, as I obſerved 
before, is diſtinguiſh'd from the o- 
ther by Dr. Gregory; and his Way 
of propoſing this Argument ſets it in 
a clearer Light. Mr. Newton proves 
this Point in his 2d and 3d Pro. L. 1. 
and Dr. Gregory in his 2oth Pro. L. I. 
The Sum of both their Arguments 

ä We | 

If equal and parallel Motion be 


deſtroyed or taken from two mo- 


ving Bodies, they will move in re- 
ſpect of each other as before: So 
that if B move round & in the Or- 
bit Bu, and A at the ſame Time 
move round. B in the Orbit Ac, ſub- 
ſtracting from B all its Motion, and 
from Aa Motion equal and parallel 
to all Bs Motion, then will A con- 
tinue to deſcribe round ZB the Orbit 
Ac as before; but if in deſcribing 
Ac, it deſeribe round Bat reſt Areas 


proportionable to the Times; by the 


| Proof of the former Caſe, the 
Force by which it is moved is di- 
HOT By rected 


V 
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reed to B; but its Motion conſiſted 
at firſt of what was deſtroyed, and 
what remains. And what was de- 
ſtroyed being a Motion equal and 
parallel to all B's Motion, was pro- 


duced by all the Force that produc'd 


B's Motion; Effects being propor- 
tionable to their Cauſes. So that 
. 1 all the 
Force by 
which 4 
moves, is 
all the 
Force by 
which B 
moves, 
and a 
Force di- 
rected to 
"IL S. 
J have nothing to ſay againſt this 
Demonſtration, as depending upon 
the former; my Deſign being only 
in every Argument to obſerve what 


Fault is peculiar to it: So that in 


conſidering this and all other of 
our Authors Arguments, I ſhall ſtill 
| ſuppoſe 
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ſuppoſe all former Propoſitions 
fairly demonſtrated. This being pre- 
miſed, the Fault of this Demonſtra- 
tion, which I ſhall firſt obſerve, is 
much of the ſame kind with the firſt 
I obſerved in the former, viz. It is 
poſitively affirmed of 4 that its Mo- 
tion is produced by the Force that 
produces B's Motion, and by a Force 
directed to B, and only proved that 
As Motion might poſſibly be pro- 
duced by ſuch Forces. ds 
It is plain that the real Motion 
ſuppoſed to be performed by 4, may 
be ſuppoſed divided into two Mo- 
tions different from theſe two in 
which it is ſuppoſed divided, vix. 
different from the Motion of B, and 
a Motion round B, as well as it may 
be ſuppoſed divided into thoſe Mo- 
tions. And then by our Author's 
Reaſoning, the Cauſes of theſe two 
different Motions muſt be proportio- Wt 
nable to the Effects, and conſequentr- | 
ly different from the Cauſes aflign'd ; ö 
and ſince there are infinite Numbers i 
of poſſible Diviſions of any N ö 
5 wenn 
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fo are there infinite Numbers of dif- 
ferent Cauſes, which by this Way of 
| Reaſoning may be proved to be the 
Cauſes of this or any other Mo- 
tion. So thar all that is here pro- 
ved, and all that ought to have been 
here aſſerted, is, that the Motion in 
Queſtion may be-accounted for from 
the given Cauſes ; and then, as 1 
obſerved before, if there had not ap- 
peard ſome Inconvenience in ad- 
mitting that to be the Cauſe, this 
Argument might have been of Uſe 
in Phyſicks : But the chief Thing 
here to be obſerved is, that there is 
an Inconvenience in admitting this 
Caufe to be the Cauſe of that Mo- 


5 tion; ſo great and ſo evident, that 
0 it could not poſſibly have been o- 
veriookd, if Men's Inquiry after 
Ft the Inconveniences of admitting this 


bi Cauſe had not been laid aſſeep by 
the ſhew of a poſitive Demonſtra- 
tion, that this is the Cauſe of the 
given Motion; nay the Inconveni- 
enge in admitting it to be ſo, is ſo 
extreamly obvious, that there was 
| 4 
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a Neceſſity" for uſing another Art 


to conceal it, viz. not ſo much as 
to mention one part of this Cauſe, 


the very Name of which would have 


diſcovered the Abſurdit x. 


For making all this appear, let us 


conſider that the Cauſe of BS Mo- 
tion round 8, which is che one part 


of As Motion, is according to the 
Proof of Caſe iſt, a Force by which 


the Body, by the Nature of Bodies 
in Motion, endeavburs to run out 


in all the F angents of the Curve B, 
and à Centripetal Force directed to 
S. The other Part into which 48 
Motion is divided, viz. a Motion in 
the Curve Ac round B at Reſt, by 
the Proof of Caſe firſt; is produ- 
ced by a Force with which the Bo- 
dy endeavours to run our in all the 
Fangents of the Curve Ac, and a 
Centriperal Force directed to B. 
Now both our Authors take very 
good Care not to mention in this 
Place that half of their Cauſe, which 
cotrſiſts in the Endeavour of the Bo- 


8 is run out in Tangents; — 
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if they had not done, the Abſurdity 
of ſuppoſing the Cauſe of any Bo- 
dy's Motion to be an Endeavour 
in the Body at every Inſtant of time 
to run out in two different Lines, 
(as the Tangents of thoſe. two dif- 
ferent Curves are) at the ſame Time, 
is ſo very grofs and evident, that it 
could never have been ſwallowed by 
any Man of common Senſe. 
From this, it's plain, T might draw 
a Mathematical Demonſtration, a 
priori, independent of the former 
Demonſtration, proving that Satel- 
lites in particular are not moved by 
a Centripetal Force; but the former 
Demonſtration does this ſo clearly, 
that any more Proofs were abſolute- 
Iy needleſs; and beſide, my Defign 
in this Place is only to obſerve the 
| chief Faults of the main Branches of 
I the Reaſoning that ſupports Mr. 
lf Newtons Philolophy. FE 
Mr. Newton, Pro. 4. L. 3. affirms, 
That the Force by which the 
Moon is hinder'd from running 
diut in ſtreight Lines and kept in her 
it Orbit, 


— — is 
* by a bs 8 — a n — N 8 \ 
. — . — ppm T = nn rn — —ͤ—ũ— 2— 
PP ed i PONV OE ws cnet —— 2 N a 
« 4 0 4 1——— ee ea Cer Petr. — * —— « 1 
—— — INES — — 4 9 - 
* —— 


— — oi rater tet tee rr re 


Orbit, is che ſame with that Force 
by which heavy Things fall to the 
Ground ; and Dr. Gregory, in his 
46th Prop. L. 1. aſſerts the ſame, and 
their Demonſtrations are alike, viz. 

The Moon's middle Diſtance is 
60 Semidiameters of the Earth by 
Calculation; it appears alſo by Cal- 
culation, that ſhe deſcribes in a Mi- 
nute the Arch Ic, whoſe Verſe Sine 
la is 15 Feet; ſo that in deſcribing 
that Arch, or in a Minute ſhe falls 
from her Tangent /z the Space 
tc=la, that is 15%: Feet. Now the 
Force which makes the Moon fall 
from her Tangents being in different 
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Semidiamiter to move in a Minute 
a Space which is to 15 Feet as the 
Square of 60 to the Square of r, 
VIE. 60 X 60 X 15 Feet in a Mi- 
nute ; but it is found by exact Ex- 
periment that heavy Things wich 
us, at the Diſtance of x Semidiame- 
ter, fall 151 Feet in a Second; and 
it's well know that they accelerate 
their Motion in falling in a Dupli- 
cate Ratio of the Time of falling: So 
that in a Minute, or 60 Seconds, 
they muſt fall 60 x 60 x x52; Feet, 
the vety-ſame Space the Moon would 
fall at the ſame Diſtance. And by 
inverting the ſame Computation, if 
heavy Things were removed from 
the Earth's Center to the ſame Di- 
ſtance as the Moon, they would fall 
as the does 152: Feet in a Minute. 

So that theſe Cauſes which in like 
Circumſtances would produce like 

Effects, and in different Circumſtan- 

ces do produce Effects differing in 

Proportion to thoſe Circumſtances, 
muſt be the fame; eſpecially ſince 


both Forces that produce both theſe 
Effects 
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Effects are directed to the ſame 


| Center. 21 Ane, 110 35% 

Mr. Newton adtis ates Reaſon 
in u the latter End of his Demonſtra: 
tion, viz. That the Cauſe which 


turns the Moon from her Tangents 
muſt be the ſame wich that Cauſe 
which forces heavy. Things toward 
che Center; becauſe if thoſe Cauſes 
were different, both together would 
force Bodies to fall 30% Feet in a 
Second contrary to Experience. But 
this Reaſon Dr. Gregory very judici- 


oufly-omits;''and ic s [range that o 


plain a petitio principij ſhould have 
eſcaped og latins Pen! As for 
the other Part of this Proof, the 
chief Fault of it is, that our Authors 
compare the real Motion of the 


Moon not with the real Motion of 


falling Bodies, but with their ap- 
parent Motion only: or to ſpeak 
more clearly, the Whole Motion of 
the Moon with part of the Motion 
of falling Bodies; which is liker 
Juggling than Reaſoning: And this 
Faule in this Argument is of the 
A $167 Sreat- 
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greateſt Conſequence, becauſe the 
Nature of the Argument is, from the 
Likeneſs of Effects, to infer that 
thoſe Effects are produced by the 


— 7 
It appears very clearly that the 


real Motion of the Moon is com- 
pared with the apparent Part of the 
Motion of falling Bodies only, even 
from what Mr. Newton himſelf ſays; 
for he acknowledges that his Calcu- 
lations-of thoſe Motions depend upon 
the Suppoſition of rhe Earth being 
at Reſt. Now ſince the Earth appears 
to us at Reſt; and we are altogether 
inſenſible of its Motion, and conſe- 
racy of the Motions of Things 
that accompany the Earth in its Mo- 
tion; it's plain that this Part of the 


Motion of falling Bodies which they 


perform in; accompanying. the Earth, 
though it be a real Motion, is to us 


inſenſible; and that Part of the Mo- 


tion of a falling Body by which it 
differs from the Earth's Motion, is 


all that appears to us, and- all that 
our Author brings into his Calcula- 


tio U, 
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tion, ſince he ſuppoſes the Earth 


© }| to be at Reſt. It's true, in calcula- 

© | ting theſe Motions, there was no 9 

need of taking into the Calculation L 

e } that Part of the real Motion of the 4 
Moon or of falling Bodies, by 

1 | which they accompany the Earth in 

m' » > . 3 . Rl 

| is Orbit; becauſe this Motion is 

in the Moon, and falling Bodies per- if 

-1 fectly equal; and whether we take if 


> 3 | this Part of their Motion into the 
Account or leave it out, the Differ- 
MN |] ence of theſe Motions will be the 
5 | fame. So that if Mr. Newton had 
5] only ſuppoſed the Earth at Reſt 
Oo | from the Motion in its Orbit, his 
e- Reaſoning had been fair; but he 
55 | ſuppoſes alſo the Earth at Reſt from 
the turning upon its Axis; as ap- 
he pears by his leaving our of his Ac- 


count of the Motion of a falling Bo- , 
ty | d y that Part of its Motion which de- | 


us | pends upon the Earth's Diurnal Ro-=  Þf 
tation; and compares only the re- | 
Ns maining Part of the Motion of fall- 1 
5} ing Bodies with the Moon's whole 
at | Motion. So that if what Mr. New: 
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ton pretends to demonſtrate by his 
Calculation be true, viz. that the 


Part of a falling Body's Motion 
which he conſiders is the full ade- 


quate Effect of ſuch a Cauſe as that 
which turns the Moon in her Orbit; 


then does he fully demonſtrate that 


a different and greater Effect cannot 


poſſibly be produced by that Cauſe. 


Now that the Effect of the Force 


which drives falling Bodies from run- 
ning out in ftreight Lines, is more 
than what he conſiders, is thus evident. 


The Earth by turning upon its 


Axis would certainly throw out all 


Bodies lying looſe upon its Surface 


in Tangents; or rather thoſe Bodies 
being in Motion would by the Na- 
ture of Motion neceſſarily run out 
in thoſe , treight Lines, as well as 


the Moon would run out in the 


Tangents of her Orbit, if ſome 
Force did not Hinder them: And if 


Gravitation were 2 Force that did 
no more than binder Bodies from 


running out in Tangents, then it 
might in my Opinion be very rea- 
105 ſonably 
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fonably thought to be the ſame with 
that Cauſe which hinders' the Moon 
from running out in Tangents. But 
ſince Gravitation not only forces 
heavy Things to fall ſo far from 
their Tangents as to keep into a _re- 
volving Orbir, bur likewiſe forces 
them to endeavour always to run 
within this Orbit toward the Center 


in a Spiral Line; it ſeems very 


unlikely that this is that ſame Cauſe 


which turns the Moon and other Pla- 


nets; ſince that Cauſe, whether act- 
ing near or far from that Body from 


which it is ſuppoſed to proceed, 
ſtrictly obſerves this Lay, never to 


force any Bodies upon which it 
acts within their revolving Orbit; 
which on the contrary Gravitation 
always does. And certainly if Like- 
neſs of Effects be a Proof that they 
proceed from the ſame Cauſe, their 
Unlikeneſs is a much ſtronger Proof 
that their Cauſes cannot be the ſame; 
and conſequently, I have much bet- 
ter Reaſon dogmatically to affirm 


that the Cauſe which turns the Moon 


in 
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in her Orbit, and that which forces 
heavy Things to fall, is nor the ſame, 
| from having ſhew'd their Effects to 
| be different, than Mr. Newton had 
þ| to affirm them to be the ſame from 
M the Likeneſs of Effects, though he 
i had fairlydemonſtrated this Likeneſs. 
For Cauſes that are not the ſame may 
produce like Effects; but the ſame 
Cauſe cannot produce unlike Effects. 
But I am not fond of dogmatical 
Affirmations in Phyſicks, neither is 
it my Deſign in this Place to affirm 
any thing; but to examine the Rea- 
ſons our Authors bring to juſtify their 
Aſſertions. So that I ſhall content 
my ſelf with making appear that 
our Authors Demonſtration, if it de- 
monſtrate any thing, demonſtrates 
the Contradiction of that Aſſertion, 
for proving of which it is adduced. 
For making of this more fully ap- 
pear, let us conſider that the 15+: 
Feet which our Author affirms to 
be the .Space a falling Body is for- 
ced by Gravitation to move in a Se- 
cond, is that Space which it moves 
upon 
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upon the Suppofition of the Earth 
being at Reſt, or that Space which 
it appears to us to fall in a Second: 
And it's alſo certain that beſide this 
Space of 15 Feet in a Second which 
it appears to us to fall, it does re- 
ally fall a Space in a Second equal 
to that. Space whick we and all o- 
ther Things that to us appear at 
Reſt do really fall, toward the 
Earth's Center, from thoſe Tan- 
gents or ſtreight Lines into which 
we muſt neceſſarily run out, if Gra- 
vitation did not hinder us and force 
us from theſe Tangents. So that, 
according to our Authors Way of 
computing, a falling Body falls in 
a Second a Space equal to the Verſe 
Sine of an Arch of the Earth's Circum- 
ference of 17-15 Feet; and if 
his Proof that the falling 15 Feet 
in a Second is the full Effect, that 
the Cauſe which turns the Moon in 
her Orbit would have if it acted up- 
on the falling Body, certainly the 
falling 15 Feet the Verſe Sine of 
the ſaid Arch, which is the * 
e 
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ſect of Gravitation; cannot poſſibly be 


produced by chat Cauſę; and thete- 
fore Gravity, the Cauſe that produces 
this actual Motion, muſt be different 
from that Cauſe that turns tlie Moon 
in her Orbit. Ads dE I] 
I cannot paſs oyer this Point 


without obſerving another Fault in 


this: Demonſtration, ver. That Our 
Authors affirm the Moon to fall 
from her Tangents a Space equal to 
the Verſe Sine of any Arch in de- 
ſcribing that Arch; that is to ſay, 
they condeſeend upon à certain 
Tangent, and conceive the Moon 
to be continuing to fall from that 
Tangent; notwithſtanding that in 
Reality a Body moving in a Curve 
endeayours to run out in the Tan- 
gents of every Point of that Curve, 
and muſt by à Force acting upon 
them, in every Point of their Moti- 
on, be forced from theſe Tangents. 
So that in Reality it is from all poſ. 
ſible Tangents a Body moving in 
a Curve falls, or is really drove 
by rhat Force which forces 4 
ny de- 


1 
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deſcribe a Curve; as appears clear- 
ly from our Authors Account of a 
Curve, which I have repeated above, 
. The Body de- | 
ſcribing the Curve 
abcde, inthe Points 
þ,c, d, and e, is for- 
TH ced from the Tan- 
U sents of every one 

of thoſe Points; and 
in deſcribing 5 c, 
falls from 4 f the 
Tangent of 5, the 
Space c Ig; and 
in performing, cd, 
falls from the Tangent of the Point 
c, as before from the Tangent of 
the Point 4; and in performing any 
Number of ſuch Motions, falls from 
that Number of Points the ſame 
Number of ſuch Spaces. If this be 
deny'd, and if it be aſſerted that a 
Body moving in an Orbit continues 

to fall from one Tangent, I ask 
where is that Tangent from which 
Wit falls > Or how comes it, when 
it has deſcribed a Semicircle, to leave 
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off falling and begin to riſe to that 


Tangent again?. Since 1n the Senſe 
it can at any time be ſaid to fall 
from its Tangents, it can always be 
ſaid to fall from them. At this rate 
lome part of the Orbit muſt be con- 
defcended upon to be the uppermoſt 
Place, which I believe our Authors 
are ſo much Philoſophers as nor to 
do;.or if they would, then will ic 
follow that the Moon accelerates 
in falling, even upon our Authors 
Hypotheſis of her Motion being a 
Circle with equal Velocity, viz. 
that the Velocity of her falling Mo- 
tion encreaſes in a Proportion to 
the Times of falling, as the Verſe 
Sines of Arches to their Arches. 
And it is very ſtrange, if any part of 
a Motion ſo uniform and equable as 
the Motion in a Circle with equable 
Velocity, ſhould be ſo variable and 
accelerate in ſuch Proportion; but 
much more ſtrange that after com- 
pleating 90 Degrees of this Circle, 
the Increaſe of Velocity ſhould be- 


gin to abate. Beſide, if all this be 


true, 
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true, then it is not true that in any 


Minute of the Moon's periodical 
" Time, ſhe falls 15. Feet; for at 


this rate ſhe only falls Juſt ſo much, 


the firſt Minute ſhe begins to fall 


from the Tangent of her higheſt 
Point, and in that Minute before 
ſhe come to her loweſt Point; and 
in all other Minutes in that Part of 
her Orbit where ſhe falls, ſhe falls 
more then 15+; Feet. 

But it is needleſs to inſiſt up- 
on the Abſurdities of ſuppofing the 
Moon to continue any aſſignable 
Time falling from any aſſignable 
Tangent; or to ſhow that ſhe really 
falls from every Tangent. This 
Matter being very evident, I ſhalt: 
next ſhow what is the Space which 
the Moon may be really ſaid to fall 
from her Tangents in any Time 
which will appear from the Are 
ing Theorem. 
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and the Sum of all thoſe Spaces is, 
in Reſped of the Verſe * of a d, 
| [infinitely little. 


4 Parts ac 

and cad; 
| ſuppoſe” 
alſo the 


Force 


the Body 


actinthe 
Points a 
ande, the 


forces the 


fall 


.48B 125 deſeribing any Arch ad, real- 
ly falls from the Tangent of every 
Point of that Arch a certain Space, 


Suppoſe ad divided into equal 


turning 


into this. 
Curve to 


Force act- 
ing in a, 


Body to 


a a _. ig * 2 
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fall from the Tangent of the Point a, 
the Space ec; and another Force e- 
aqual to the former acting atc, forces the 
Body from the Tangent of the Point c 
„a Space equal to ec. So that if the 
Arch rf be ſuppoſed performed by 
two Puſhes of a Force acting in two 
Points à and c, the Space the Body 
Iwill fall by theſe Puſhes, wiz. 2 ec 
|| is not ſo great as the Space 
| | which it would have fallen from the 
Tangent 41, if it had been forced 
to deſcribe ad by the Force ay: 
* Þ| Or which is all one, the Force ah, 
twice repeated at the Points 4 and c, 
that is, 2 ah is leſs then ay. And 
- | if again we ſuppoſe the Arch 2c, 
y | Produced by two Forces acting in 
s | the Points 4 and &, the Sum of theſe 
o | two Forces or the Sum of their Ef- 
e | fets, viz. the Spaces which they 
2 | force the Body to fall from the 
- | Tangents of the Points a and &, are 
- | lefs than the Force ah, or the Space 
a, ee Therefore if the Arch a 4c d, be 
1e | ſuppoſed produced by three Forces 
ro acting in the Points a, , and c, the 
all C3. Sum 


4 


is | * 
$ | | 
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li Sum of theſe three Forces or the 
0 Sum of their Effects, wiz. the Spaces 
they force the Body to fall from theſe 
three Tangents, is leſs than when 
Ml this Arch was ſuppoſed to be produ- 
| _ ced by two; and ſo the more Points 


the Force be ſuppoſed- to act in, the 
0 leſs is the Sum of thoſe Forces or 
mW the Sum of the Spaces which they 

| force the Body to fall fromeits Tan- 
gents, if compared with ay or id. 


i} And ſince it appears plainly both 
1 from our Authors Way of account- 
I ing for a Curve from a continuing 


Force, and from what I have alrea- 
dy ſaid, that a Body moving in a 
Curve really endeavours to run out 
in ſtreight Lines at every Point, 
that is, at an infinite Number of 
Points; and the continuing Force 
really acts in all theſe Points, and 
at every Point forces the Body 
from the Tangent of that Point; 
and ſince I have now ſhewn that 
the Sum of the Spaces, which a Bo- 
dy forced froni Tangents by a Force 
acting in different Points falls from 
* © thoſe | 
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thoſe Ti angents, diminiſhes as the 
Number of Points in which this 
Force is ſuppoſed to act increaſes. 
The Sum of the Spaces, which this 
Force that acts in one infinite Num- 
ber of Points forces the Body to 

fall from all its Tangents in delerib⸗ 


ing the Arch ad, is to the Space 


i d, or its Equal ay, infinitely 
lirtle: IL) 5 


COROLLARY. 


i/Blohes' it appeach that all Efliz 
mates of the Quantity of a Force 
turning a Body from ſtreight Lines 
into a Curve, if they meaſure the 
Force that produces any aſſignable 
Arch by the Verſe Sine of that Arch, 
or compare the Forces that produce 
any two Arches, one whereof is 
greater than the other, by the Verſe 
Sines of thoſe Arches, are errone- 
1 
Mr. Newton, in his 5th Prop. 
E. 3. and Dr. Gregory, in his 47th 


POOP L. x. aſſert that the Cauſe 


C4 which 
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which keeps all the Planets, both 
Primary and Secondary, in their Or- 
[| bits, is the ſame with the Cauſe 
wo that keeps the Moon in her Orbit, 
n= - w2z. Gravitation: And though I am 
inclined to think the Cauſe that 
keeps the Primary Planets in their 
Orbits round the Sun, to be ſome- 
what different from that which keeps 
Secondary Planets in their Orbits 
round their Primaries ; yet I do not 
ſee any ſo great Fault peculiar to 
this Propoſition as to have menti- 
oned it, were it not that both our 
Authors draw from it a very im- 
portant Corollary, which will by no 
means follow. This Corollary is, 
That fince the Secundary Planets 
gravitate upon their Primaries, and 
the Primary Planets upon the Sun, 
Action and Re- action being mutual, 
the Primary Planets muſt alſo gra- 
vitate upon their Satellites, and the 
{ 
{ 
1 


—— - 1 
n . .. De DOG nn Fog * 


a. 
— — — w— ——_- an... or ware —„— — — _ 
n 


Sun upon the Primary Planets. 

In drawing this Corollary, it's e- 
vident that our Authors ſuppoſe 

their Gravitation to be the *. 
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of thoſe Bodies to which that Force 
is directed; for proving of which, 
they offer not ſo much as to ſhew 
one Argument, but ſuppoſe it only; 
and therefore no more is 4 
for overturning this gratis dictum, 
but to deny this Force to be the 
Action of rhoſe Bodies to which it 
is directed, or at leaſt to deny that 
it appears to be ſo. 7 

But that I may not here be thouglit 
to deny a Thing that is very proba- 
ble, for no Reaſon, but becauſe it is 
not provd: I ſhall ſhow that what 
is ſuppoſed in this Corollary, is not 
only improbable, but inconſiſtent 
with all thoſe Laws of Nature that 
have ever been diſcovered by any 
Man beſide Mr. Newton and his Fol- 
lowers. In order to which, let us 
diſtinguiſh betwixt the mediate and 


immediate Action of Bodies. The 


firſt is, when the Action of one Bo- 
dy is communicated to another by 
ſome intermediate Agent; as when 
I throw a Stone againſt the Wall, I 
act upon the Wall by the Means of 
C 5 the 
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| the Stone. The ſecond is, when one 
| Body, without the Intervention of a- 
| ny other Being to aſſiſt it, acts it 

| ſelf upon another Body; and in this 


Senſe it never did appear that Bodies 
could act upon one another other- 
ways than by Touch; and it 1s from 
the Nature of Touch, which cannot 
bur be equal and murual, that this 
ſort of Action, which can only be 
properly called the Action of Bodies, 

is neceſſarily mutual. The firſt kind of 
Action is not properly Action; but 
only a Way of ſpeaking accommo- 
dated to the Ways of thinking of the 
Vulgar: For when a Man throws a 
Stone againſt the Wall, his Hand acts 
upon the Stone, and not upon the 
Wall; and the Stone acts upon the 
1 Wall. Juſt ſo a Horſe that pulls aStone, 
44 which is faſtned to him by a Rope, 
z only pulls or acts upon the Rope; 
| and it depends upon the Nature and 
ſtrong Coheſion: of the Rope, that 
it is fit to communicate this Action 
to the Stone. When Bodies act imme- 
diately upon each other by Touch, 
then 


— 
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then is Reaction equal and of a con- 


trary Direction by a Phyſical Ne- 
ceſſity ; but when Bodies act medi- 
ately upon each other, then is Acti- 
on and Reaction mutual or not mu- 
tual, according to the Nature of 
that which conveys the Action of 
one Body to the other; as the two 


| foregoing Inſtances ſufficiently ſhow : 
For if a Horſe is faſtened to a Stone 


by a Rope, and this Rope be ſtrong 
enough and no other Thing hinder, 


this Rope will communicate to tlie 


Stone the Action of the Horſe, and 
the ſame Rope will communicate to 
the Horſe the Reaction of the 
Stone: But then, in the other In- 


ſtance of a Man throwing a Stone 


againſt the Wall, there is no Neceſ- 


ſity in Nature that the Wall ſhould 
throw another Stone at him again. 
No ſince Mr. Newton ſays that his 


Cauſe proceeds from Bodies, and pe- 
netrates other Bodies; and ſince it is 
not to be ſuppoſed that he means 
to aſſert that Bodies proceed from 
themſelves and penetrate each other, 
2 IL We 
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we may ſafely conclude that his 
Cauſe, or that whatever it be that 
thus penetrates, acts, and impreſſes 
upon Bodies this Force directed to 
each other, is a Being different from 
the Bodies themſelves; and if ſo, 
all the Reaction that is in this Caſe 
neceſſary, is that the Bodies which 
are acted upon by this Inſtrument 
of Attraction, muſt react upon that 
Inſtrument, provided the Author 
of it will ſuppoſe it to be ſuch a Be- 
ing as can be reacted upon by Bo- 
dies. This Inſtrument may alſo be 
ſuppoſed fir to communicate to that 
Body from whence it proceeds this 
Reaction of thoſe Bodies that react 
upon it. But then it is plain that 
this would nor be Proof, which our 
Author pretends, but Hypotheſis 
only; and ſuch an Hypotheſis would 
be preſſed with many and greatDif- 
ficulties, which it is not my Buſineſs 
I here to ſhow. All I am concerned 
44 to do, is what I have already done, 
[| viz. to make appear that our Au—-— 
thor's Reaſons do not prove his Aſ- 
ſertions. | "CS 
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It's ſtrange he did not rather 
chuſe to prove the Mutualneſs of 
Attraction in the Stars from the 
Likeneſs of the Nature of thoſe Bo- 
dies, than from the general Law of 
Action and Reaction; ſince it is 
from this Likeneſs, and not from the 
Law of Action and Reaction, that all 
natural Attractions which are mutual 
do proceed. For Inſtance: The Attra- 
ction of two Loadſtones; the Acti- 
ons as well as Reactions of which 
Bodies appear to depend upon ſome- 
thing particular in their own Na- 
ture, different from that Part of their 
Nature common to them and all o- 
ther Bodies, by which they act and 
react upon any Body whatever. 
And two Stars being as like, and 
to be ſuppoſed of one Nature as 
much as two Loadſtones; ſince our 
Author proves one of them to attract 


of 


the other, or to ſend forth 1 


that penetrates its Subſtance, an 
that other toward it; why 
might not he from the Likeneſs of 


the Nature of thoſe Bodies infer, 3 
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this other Body would ſend forth 
ſome ſuch Thing to attract it? This 
Way of Reaſoning would have car- 
ry d in it ſome Probability, and con- 
ſequently might very well have been 
uſed in Natural Philoſoph ye. 
But our Author makes uſe of no 
probable Reaſonings; he had a 
Mind to ſecure his Philoſophy from 
all Cavils and Diſputes, by aſſert- 
ing nothing without full and abſo- 
lute Demonſtration, or at leaſt not 
wichout ſomething dreſſed up like 
ſuch, as he Wimſelf tells us * in his 
Introduction to his third Book; 
which contains his Philoſophy. He 
foreſaw in general, that his Philoſo- 
phy would be called in Queſtion, 
and objected againſt, if without that 
Security; and to this particular ꝓro- 
bable Argument, if he had uſed it, 
many Objections might have been 
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made, viz, Though in the Caſe of 
the Attraction of the Loadſtone 
and ſome others, Attraction may 
appear to be mutual; yet in ſome 

Attractions this does not appear. 

It might alſo have been univerſally 
denied of all Attractions, that the 


Force, or that which impreſſes the 


Force, appears to proceed from thoſe 
Bodies to which this Force is direct- 


ed, which are ſaid to perform this 


Attraction in the common Way of 
ſpeaking; and this can never be pro- 
ved. Nay, an Attraction, as pro- 
perly ſo called as any other, may 
be inſtanced, in which it appears 
that the Force, or that which im- 
preſſes the Force, proceeds not from 


that yhich is ſaid to attract, and the 
Attraction appears alſo not to bs 


mutual, viz. that Attraction by which 
a Void draws or ſucks into it Air, 
Water, Sc. And yet, this ſame Attra- 
ion, which is of ſo very different a 
Nature from our Author's, may by as 
good Argument as the Nature of the 
Subject will allow be proved — 

ike 


11 


like ſome part of that Force which 
hinders the Primary Planets from 
running out in Tangents. But to Ie 
do this, is not proper in this Place. 
And whether this can be done or | 
not, ſtill from what has been ſaid 


it appears, that if our Author had 7 
uſed the probable Argument I men- | 
tion d, or if any Man think fit to N 
uſe it in his Behalf, yet there might in 
have been more Objections made f. 
againſt it, than would have ballen- in 


ced its Probability ; but however, 
if he had uſed that Argument, it |, 
would ſtill have had ſome Weight, 


whereas what he urges can be of no p 
manner of Uſe. SIO L-: = 5 
Mr. Newton draws another Corol- If. 


lary from his 5th Prop. and the Co- |; 
rollary I ſpoke of, viz. Thar all the 
Planets gravitate upon each other; 
and infers from this, that when near 
one another, they muſt neceſſarily 
diſturb each others Motions, as ſome } 1 
of them appear to do. But this Di- ti 
ſturbance that appears, if rightly e 
conſider d, will appear liker * A tl 
* 


REMARKS. 65 


ſect of a Power in thoſe Bodies mu- 
tually to drive away, than mutually 
to attract each other. But this I 
leave to Aſtronomers. As for the 
Corollary itſelf, I cannot ſee how it 
follows from the Propoſition or for- 
mer Corollary ; and our Author ſays 
nothing to ſnow the Connexion of 
this Corollary with any of them, 
nor 1 any Reaſon for his draw- 
ing ſuch a Corollary © Neither can I 


| find any Reaſon he had for ſo do- 


ing, but to honour his own Inven- 
tion, and dignify his Cauſe with 
the Title of Catholick and Untverſal, 
which appears from his 6th and 7th 
Prop. which. depend upon this Co- 
rollary, wherein he aſſerts univer- 
ſally of all Bodies whatever that 
they attract each other. 

He aſſerts alſo in theſe Propoſi- 
tions, That the Force of his Attrac- 
tion acting upon different Bodies 
which are at the ſame Diſtance from 
the attracting Body, is as the Quan- 
tity of Matter which thoſe Bodies 
contain: His Proof of which is to 
this Purpoſe. 
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It appears univerſally in all Bo- 
dies that gravitate upon any other 
Body, that whatever their Bigneſs 
or Quantity of Matter be when at 
like Diſtances from the attracting 
Body, they fall equal Spaces toward 
it in equal Times, or fall to it with 
equal Velocity, and the Force that 
accelerates Bodies of different Quan- 
tities of Matter equally, being as 
their Quantity of Matter; This 
Force, which thus accelerates Bo- 
dies of unequal Quantity of Mat- 
ter equally, muſt be as the Quanti- 
ties of thoſe Bodies. Moreover, all 
the Parts of thoſe Bodies muſt ne» 
ceſſarily attract with a Force pro- 
portionable to their Quantity; for 
if any Sort of Parts in a Planet at- 
tracted more or leſs than-in-Propor- 
tion to their Quantity, the whole 
Planet would attract more or- leſs 
than according to its Quantity, as 
it moſt abounded of the one or 
other Sort of theſe Parts. | 
This Proof has ſo many, ſo great, 
and ſo evident Defects, that it ſcarce 
deſerve 
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deſerves the Name. Some of the 
moſt obvious of them, I ſhall men- 
tion; and enlarge upon that only, 
which to me ſeems moſt conſide- 
rable. 

It's plain then, in che firſt Place, 
that the Queſtion is here begg d, and 
the Attraction of a Planet ſuppoſed 
to be made up of the Attractions of 
its Parts; for though it may be 
thought chat the Earth attracts its 
Parts, becauſe they fall to it, yet I 
challenge any to ſhow from any 
Appearance that thoſe Parts attract 
any Body in Nature, or any ways 

produce upon them any ſenſible Ef- 
fect which may be attributed to 
their Attraction. 

It's here alſo ſuppoſed, that Pla- 
nets of unequal Quantity of Mat- 
ter gravitate equally ; when only 
the Difference of Bulk and not Quan- 
tity appears, which are very diffe- 
1 

But tlie chief Fault of this Argu- 
ment is, that it depends upon this 


Aſſertion, that Forces which pro- 
duce 
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duce a Motion of equal Velocity in I x 
Bodies of unequal Quantity are as I 
the Quantities of thoſe Bodies ; 
which is apparently falſe, and as far I 
as I can ſee, has not the leaſt Shew 7 
of Truth; For Inſtance, Two Ships If 
of unequal Bigneſs and Quantity, eit 
carried by the Stream of a River, 
are brought into a Motion of equal ee 
Velocity, by the Force of the Preſ- Ky 
ſure of the Water: And certainly the In 
Force of any Quantity of Water that 10 
preſſes upon the one Ship, is equal In 
to the Force of an equal Quantity ſp. 
of the Water that preſſes upon the 
other; and conſequently, the Force 
of all the Water that preſſes upon 
the one Ship, is to the Force of all 
the Water that preſſes upon the o- Ny 
ther, as that Part of their Surfaces 
upon which the Water preſſes, which 
in Ships of different Quantity might | 
be made equal; nay, the Quantity 
of that Part of the Surface upon 
which the Current preſſes might be 
made greater in the ſmall Ship than 
in the big one: Or, if our * 
oes 
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does not mean the Quantity of 
Force, bur its Velocity, or Vis Acce- 
leratrix, as he calls it, then is this 
preciſely equal in our Inſtance, for 
the Water preſſes the great Ship and 
ſmall with a Force of equal Velo- 
city. 8 
There may be innumerable Inſtan- 


Ices of this kind; ſuch as the ſame 


Wind which drives unequal Clouds 
with equal Velocity. A Body of 
100 Pound Weight, in a Motion of 
any given Velocity, ſtriking upon a 
Body of 10 Pound, and upon ano- 
ther of 50 Pound, will bring theſe 
unequal Bodies into a Motion of 
equal Velocity, though it acts up- 
on their Surfaces only, and that 
ith a Force the ſame, both in 
Quantity and Velocity, viz. All the 
Force and Velocity with which ir 


elf moves, for it can give no more 


we ”S yur + FR. 


Velocity to the ſmalleſt than it has, 


and it will be able to put the great- 
ſt into a Motion of a Velocity 
qual to that in which it ſelf 


oves. 
But 
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But what need we ſpend Time in 
giving Inſtances of this, ſince all Bo. 
dies of unequal Quantity of Matter 


moving with equal Velocity, (where 


it appears by what Force they are 


moved) appear to be moved by 


Cauſes that act upon their Surfaces 
only; and almoſt all thoſe Bodies 
appear alſo to be moved by Forces 
which are either equal or not in 
Proportion to the Quantities of 
thoſe Bodies. So that I proteſt 1 
cannot ſee what has drawn our Au- 
thor into ſuch a Miſtake, as to in- 
fer fcom the equal Velocity of the 
Motions of Bodies differing in Quan. 
tity, that thoſe Motions muſt be 
produced by Forces proportionable to 
theſe different Quantities; and again 


from that to infer that this Force 


muſt act upon the whole Subſtance 
of Bodies. Nor can I ſee how it 
comes that ever any Man of good 
Senſe could think that theſe Infe- 


rences were fair, or be induced by 
_ this Argument to frame an Idea ſo 


very ſtrange, as that of a Cauſe pe- 
netrating 


— 
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netrating and acting, not upon the 
Surface, but upon the whole Sub- 
ſtance of Bodies. But to proceed, 

Both our Authors aſſert in ſome 
of thoſe Propoſitions which I have 
conſidered, that the Force which 
turns the Stars in their Orbits, in 
different Diſtances from thoſe Bodies 
round which theſe Orbits are de- 
ſeribed, is as the Squares of thoſe 
Diſtances. And this Part of theſe 
Propoſitions I have not taken No- 
tice of, becauſe I cannot ſay but 
the Cauſe which turns the Stars in 
their Orbits may be ſuch; nay, I 
am inclined to believe it to be ſuch. 
And therefore though the Argu- 
ments our Authors uſe to prove 
this be very weak, yet it were cri- 
tilizing upon thoſe Authors (which 
I have no Mind to do) rather than 
handling my Subject, to remark 
upon thoſe Arguments. 

That which concerns my Subject 
in this Point, is their Aſſertion, that 
Attraction is ſuch a Force as 
at different Diſtances is as the 

21 Squares 
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. 
Squares of thoſe Diſtances; becauſe 
the Proof of this Aſſertion proves 
their Cauſe to be in that Reſpect 
like the true Cauſe, and ſo yields 
ſome Probability of its being the 
true Cauſe. | 
This Point Mr. Newton no where 
proves; but aſſerts or ſuppoſes on- 
ly; but Dr. Gregory proves it Prop. 
48. This Propoſition afferts, 


That the Force or Efficacy of a- 


ny Virtue (ſuch as Attraction) 
which ſpreads it ſelf either to or 
from a Center in ſtreight Lines, 
through all rhe Space that ſurrounds 
that Center, muſt in different Di- 
ſtances from the Center be as the 
Squares of thoſe Diſtances. His De- 
monſtration is, 
It's plain that any Quantity of 
this Virtue being ſcatter'd equally 
through a greater Space, and the 
ſame Quantity being ſcatter d equally 
through a leffer Space, there will 


be of this Virtue in any given Part 


.of the greater Space a Quantity, 
which is to the Quantity of it that 
Ss 1 7-2 
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is in an equal Part of the leſſer 
Space, as the leſſer Space to the 
greater. It's plain alſo, that the 
Force or Efficacy of this Virtue in 
any two Places, is as the Quantity 
of it that is in thoſe Places. Let 
$ be the Center; deſcribe round 8 
the two Spherical Surfaces ab» and 
dm; draw the Lines aS and 25. The 
fame Quantity of this Virtue that is 
ſpread through the Spherical Surface 
cd4m, is alſo ſpread thro' the Sphe- 
rical Surface a bx; therefore in any 
Partofthe / ? 
Surface 
4 - he 
Force of / 
Ws Vit £- 
tue is to 
its Force 
in au e- 
qual Part 
of 4 h u, 
das ahn to [SD 
ed n; but } 1705 | 23 N 
abn is to cdm, as the Squares of 
the Circles abu to dm; which are 
N | „Fd 
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as the Squares of the Rady a8 and 
c$: viz. The Diſtances of — Sur- 


faces cam and a 

For my part, I believe this Pro: 
e to be both very true and 
very fairly demonſtrated of all * 
rues that act upon Bodies, and pr 
ceed to or from a Center in Qreight 
Lines; but then, I believe this, on- 
Iy becauſe. I alſo believe that no 
ſuch Virtue can act upon any more 
than the Surfaces of Bodies, and 


that the Cauſe which forces the Pla- 


nets into Curves, acts upon theit 
Surfaces only, and that its acting 
upon Surfaces only is the Reaſon 
why it keeps this Proportion to the 
Diſtances. Whereas our Authors 
Attraction being, as both of them 
many times aſſert, a Virtue that pro- 
ceeds from a Center in ſtreight Lines 
every Way, and acts upon the whole 
Subſtance of Bodies, or their trine 
Dimenſion; it muſt be in different 
Diſtances, as the Cubes of thoſe Di- 
ſtances, which J ſhall demonſtrate in 


the following Theorem. l 
T H E- 
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7 ze Force or Efficacy of any Virtue, 
which ſpreads it ſelf in ſtreight 
Lines through all the ſurrounding 
Space equally to or from a Center, 
and acts upon the whole ſolid Con- 
tent or trine Dimenſion of Bodies, 
muſt in different Diſtances from that 
Center be as the Cubes of * Di- 


ſtances. 


Suppoſe the Virtue chat is ſpread 
to or from a 4 
the en- 
ter S, to 
act upon 
Lines or 


Dimenſi - 
on only, 
viz. the 
Circles 


4 


Since this Virtue comes in freight 
D 2 Lines, 


= 


F 
/ 
P44 b 
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Lines, it's plain that the ſame Quan- 
tity of it which falls upon the Line 
4 b, will alſo fall upon the Line cd; 
becauſe thoſe Arches are intercepted 
by the ſame ſtreight Lines 48 and 
5. And therefore the Force or Ef. 
ficacy of this Virtue, acting upon 
equal Parts of thoſe Lines, by our 
Authors Demonſtration, will be as 
the Lines which are the Spaces in 
which the Virtue is ſuppoſed to be 
ſpread ; but theſe Lines cd and a J. 
ate as the Radij c Sand as, or their 
Diſtances from S. So that if this 
Virtue be ſuppoſed to act on Lines 
or the one Dimenſion of Length on- 
ly, its Force in different Diſtances 
is as the Diſtances. Upon the Lines 
cd and ab erect Similar Triangles, 
or other Superficial Figures ; they 
will be to one another in a Dupli- 
catc Ratio of their Homologus Sides 
d and a6; but if the Virtue is ſup- 
poſed to act on theſe Surfaces, there 
will equal Quantity of it be ſpread 
in thoſe Similar Superficial Figures, 


and conſequently upon equal Parts 
of 
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thoſe Surfaces the_ Force of that 
Virtue will be in a Duplicate Ratio 


of cd and ab, which are as the Di- 
ſtances of thoſe Surfaces from &: 
(as our Author in his Prop. demon- 
ſtrates.) Upon rhoſe Superficial Fi- 


gures, erect Similar Cubical Figures, 


they will be in a Triplicate Ratio of 
d and ab; and conſequently if the 
Virtue be ſuppoſed to act in a Cu- 
bical Space, or upon the three Di- 
menſions of Length, Breadth and 
Thickneſs, its Force muſt at diffe- 
rent Diſtances be as the Cubes of 
thoſe, Diſtances. 2. E. D. 


COROLLARY: 


Hence it appears that Attraction, 


kh acts upon the whole Sub- 
ſtance or trine Dimenſion of Bodies, 
can neither be the Cauſe that turns 


the Stars in their Orbits, nor the 
Cauſe that forces heavy Things to 
fall to⸗the Ground; nor of any Cen- 


ripetal Force, which in different 
D 3 Di- 


RR - — — — — 


r — —— - A rr CT TO 


78 REMARKS. 


Diſtances is as the Squares of thoſe 
Diſtances. | 
Mr. Newton, in his 10th Pros. af. 
ſerts, that the Planets may keep 
their Motions exceeding long with- 
out Diminution; which he thus 
proves. 
The Air as it aha from 4 Earth 8 | 
Surface rarifies in a great Proporti- | | 
on; ſo that as high as the Planetary | | 
Regions it muſt become exceeding | . 
thin; and the Reſiſtance of a Fluid 
being as its Denſity, the Reſiſtance | 
of that Fluid, which in-thoſe Regi- | | 
ons is ſo exceeding thin, becomes 
almoſt nothing. { 
4 
| 
t 


This Proof is. extremely weak, for 
though it be granted that the Ben- 
ſity of our Atmoſphere decreaſes in 
any Proportion Mr. Newton pleaſes 
to aſſert; yet neither he, nor any 
Body elſe kliat I know of, aſſerts 
that this Atmoſphere reaches thro? 
the Planctary Regions, or that the 
Planets move in our Atmoſphere; 
but that they have Armoſpheres of 
rheir own, and that thofe Atmoſ- 

_—_ Eo pheres 
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pheres are a part ofithemſelves, that 


move along with them; as we are 


ſenſible that our Atmoſphere moves 
along with our Earth: But what is 
the Nature of our Atmoſphere, or 
the Proportion betwixt hs Denſity 
of its Parts to the Fluid (if any be) 
that fills the Plauetary Regions thro' 
which our Atmoſphere moves? Nay, 
is it not taken For granted by Mr. 
Newton and his Followers; from the 
Refraction of the Rays of Light, 
when falling on our Atmoſphere, 
that che Fluid of which it is eom- 

poſed is: different from that Fluid 
850 fills the Planetary Regions: 


And if ſo, What does the Denſity, 


or Proportion of Denſity of the one 


Fluid relate to the Denſity of the o- 


cher? | 

Dr. Gregory i is fo ſenſible af the 
Weakneſs of this Demonſtration, 
that in this Point he forſakes his 


Guide, and demonſtrates this Pro- 


poſition, after a manner quite diffe- 
rent, in his 44th Prop. L. 1. He is 
alſo fomewhar more bold in aſſert- 
? D 4 ing; 5 
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for he affirms the Planets to be 
in their Motions altogether free of 
Reſiſtance, and that therefore their 
Motions may continue » uhdiminith- 
ed. His Proof of this Aſſertion, is 
this: 1 

The Orbits of the Planets/appear 
to continue the ſame ; but if thoſe 
Bodies met with any Reſiſtance at 
all, this Reſiſtance, continuing to act 
upon them in many Revolutions, 
could not but produce a ſenſible Ef. 
fect, and make their Orbits far 
— from thoſe Eliptick Or- 
bits, in which they appear to move; 
theſe being rhe Figures they are de- 
monſtrated to deſcribe, if no Ways 
reſiſted. 

This Proof is thus far preferable 
to Mr. Newtons, That it follows 
fairly enough from what they ima- 
gine to be proved eros, viz. That 


f 
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Si foret vel minima reſiſtantia &c. Plane- 
tarum vie Saltem in Pluribus revolutionibus, im- 
mane quantum ab Flipſibus diſcrepare e 
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4 Centripetal Force turns thoſe Bo- 
dies into Eliptick Orbits; for if the 
Effect of that Force alone be to turn 
a Body from a ſtreight Line into an 
Eliptick Orbit, any other Force alſo 
acting upon this Body muſt neceſſa- 
rily have its full Effect, and in Com- 
poſition with the former, produce a 
Motion different from what the for- 
mer alone would do. And its alſo 
evident that this other Force, if it be 
at all, is not ro be ſuppoſed ſo ſmall 
as not to produce a ſenſible Effect, 

when continuing for any conſidera. 
ble Time. 

Since this Damoaſiration is fairly 
drawn from what is before, I ſhould 
not have mentioned it, but that ir 
is a very ſtrong Proof of the Ab- 
ſurdity of our Authors Hypotheſis: | 
For though it be fair Reaſoning, it- 
gives a much greater Proof of the 
Abſurdiry of that Hypotheſis, than 
the weak Argument with which 
Mr. Newton ſupports his Hypothe- 
lis in this Point. For to draw an 
Abſurdigy by fair Reaſoning from 
5 an 
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an Hypotheſis, is to demonſtrate 
that Hypotheſis to be abſurd; 
whereas to ſupport an Hypotheſis 
by weak Arguments, is only to 
make it probable that the Hypo- 
i a 
The Abfurdity that Dr. Gregory) 
here demonſtrates from his Hypo- 
theſis is very evident; for if rhe 
Planets be abſolutely free of all 
Reſiſtance in their Motions, then 
either the Spaces through which they 
move, are abſolute Voids; or the 
Bodies with which thoſe Regions 
are filled, do not react upon the 
Planets when they force their Paſ- 
ſage through thoſe Regions. That 
the Planetary Regions are abſolute 
Voids, is what I think no Man e- 
ver ventured to aſſert, and what I 
ſhall have Occaſion hereafter to de- 
monſtrate to be abſurd. And I ſup- 
poſe no Man will deny the Abſur- 
dity of believing that the Bodies (if 
any be) which fill the Planetary Re- 
gions, do not react upon the Pla- 
nets, when acted upon by the Pla- 
A | : nets, 


nets, and the Planets muſt - att 
rily act upon them to force their 
Way. 

Mr. Newton himſelf ſeems to have 


been well aware of this Difficulty ; 


for he appears not ſo much ſtreighr- 
ned in any Point as in this, which 


er max. eaſily ſee by the extrava- 


gant Accounts he makes up of the 
Thinneſs of that Ætherial Fluid, 
which fills the Planetary Regions, 
drawn from the Hypotheſis of a 
Diminution of Denſity in the Fluid 
that lies betwixt the Surface of the 


Earth and the Planets, continuing 


in the ſame Chain of Proportion, 


that begins near the Surface of the 
Earth in our Atmoſphere; and that 
the whole Column of this Fluid is 


equal in Quantity to a Column of 


Water 33 Foot high: Which two 


Hypotheſes he repreſents as certain; 
and from them calculates that the 


Denſity of this, Fluid, at the Di- 
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ſtance of one of the Earth's Semidi- 
ameters from the Surface is ſo ſmall, 
that as much Fluid of that Denſity 
as would fill a Sphere as wide as 
the Orbit of Saturn, would not con- 
tain ſo much Matter, as the Quanti- 
ty of Matter contained in ſo much 
of our Air upon the Surface as is 
comprehended within a Spherical 
Space of an Inch Diameter. And 
if this be true, this Fluid at the Di- 
ſtance of ſo many Semidiameters as 
the Planets are removed from us, 
will be ſo thin, that no Reſiſtance 
that is ſenſible could have been 
expected from it in a much longer 
Time than ſince the Creation of the 
World. And to ſay truth, I think 
Mr. Newton's Way of acknowledg- 
ing the Planets to be reſiſted in 
their Motions, is as reconcileable 
with their continuing to deſcribe rhe 
ſame Orbits without any Diminuti- 
on of their Motion, as Dr. Gregory's 
Way of denying that Reſiſtance. 
And therefore I think the Shift he 
elſewhere makes was needlels ; 
where 
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where he tells us that the Motions 
of the Planets are really fome what 
diminiſh'd, as he ſays a late Aſtro- 
nomer has found out, by compar- 
ing the Calculations of their perio- 
dical Times now, with thoſe of the 
ancient Babilonitin Aſtronomers. He 
might as well have ſaid that the 
Planets (at leaſt the Earth) have 
ſomewhat increas d their Motion, 
from comparing the Calculation of 
the Aſtronomers in Pope Gregory's 
Time; with the Calculations of thoſe 
in Julius Cæſar s Time. 

It's ſtrange that the one of our 


Authors thould demonſtrate an Ab- 


furdity from their Hypotheſis, and 
the other have Recourſe to ſuch 


ſttange Shifts, for reconciling it 
with the Continuance of the ſame 
Quantity of Motion which is ob- 


ſerved in the Planets; ſince their 
Hypotheſis will account for nothing 
ſo well, as for a Supply of Motion 


to ballance Reſiſtance and keep up 


the Stock. Certainly it is not the 
Fault of that Hypothefis, that ac- 
cording 
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cording to it there muſt be a Dimi- ! 
nution of the Motion of the Planets; 
for if our Authors could but ac- 
count for the Direction in which 
the Planets move from their Cauſe, 
and keep them from gathering to- 
gether in a Cluſter, (which. they 
muſt certainly do, if conſtantly at- 
tracting each other) I ſhould help 
them out of this Difficulty, and 
ſhow from their Hypotheſis a plen- 
tiful Supply of Motion, for keeping 
up the Stock againſt Reſiſtance, 
If we ſuppoſe the Planets ro move 
in Circles, then is the Force of At- 
traction in the Direction of the Ra- 
dius, and the Force with which the 
Body endeavours to run out in the 
Direction of the Tangent of thoſe 
Circles. But the Tangent and Radi- 
us of a Circle are always at Right 
Angles; and a Body moved by two 
Forces meeting at Right Angles, 
muſt move with a greater Velocity 
than the Velocity of any of thoſe 
Forces: So that the one of thoſe 
Forces, viz. the Force with ie 
| . 
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the Body endeavours to run out in 
Tangents, being equal in Velocity: - 
to the Velocity in which the Body 
moved the Inſtant before; and lefs 
chan the Velocity in which it is for- 
ced by theſe two Forces to move the 
vext Inſtant, -vizi as the Side of a 
right-angled Parallelogram to its Di- 
h agonal. A Body moved by two ſuch 
Forces mult accelerates its Motion 
every Inſtant or continually ; ſo that 
S its Motion in any Inſtant muſt be 
to its Motion the Inſtant before, as 
the Diagonal of a right-angled Pa- 
rallelogram ro one of its Sides. 

1 If the Orbits of the Planets be 


- | conceived” to be Elipſiſes and not 
4 Circles, the Increaſe of Motion will 
ebe the ſame: For though all the 
” Þ Tangents of an Elipſis are not ar 
© Right Angles with the Radij, drawn 
to one of the Foci, yet there are as 
many of them at leſs than Right 
Angles with thoſe Radij, as there are 
at more than Right Angles; and 
choſe that are ar leſs, are ar juſt as 
much leſs than Right Angles, as 


thoſe 


een - ow — 
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i thoſe that are at more, are at more 
than Right Angles with the Radij, 
| drawn to that Focus. So that what- 
i ever leſs Increaſe of Motion there 
14 is in one Part of the Elipſis, than 
F there would be if it were a Circle, 
chere is as much greater Increaſe in 
another Part of that Elipſis: So that 
if che Sum of the —— of Moti- 
on of a Body moving by ſuch For- 
ces, in its performing one full Re- 
ll volution in an Eliptick and in a Cir- 
| 1 cular Orbit, be compared, they will t 
| be found exactly equal, | 
Here is a plentiful Supply of | 
Motion from our Authors Cauſe, Þ} « 
] 
˖ 
r 


ſo that they need not have Recourſe 
to ſuch hard Shifts as they make uſe 
of to palliate this Matter; nay, if 
this Increaſe be duly conſider d, If: 
am afraid it will rather be more It 
than our Authors will have Occaſi- Iv 
on for, and put them upon as hard II 
Shifts to find Reſiſtance enough for I 
the Planets, as now they are to clear It. 
them of Reſiſtance. So that I can I ti 
hardly tell wieder they had not as e 
good 


theſe Forces meeting in that manner 
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REMARK S. 89 


good be without this Diſcovery; e- 
ſpecially conſidering that the Reſiſt · 
ance of a Fluid that would then be 
neceſſary would, - according to our 
Authors themſelves, force the Pla- 
nets into Spiral Lines; and this 
would make the Remedy worſe than 
the Diſeafſe; ſo that they had bet- 
ter be without this Increaſe of Mo- 
tion, which I have found out for 
them. But how can they be with- 

out it? For nothing is more certain 
than that rhe: | Motion of 7 Body 

moving in an Elipſis by one Force 
in the Directions of all the Tangents 

of that Elipſis, and another in the 
Direction of all the. Radij, drawn 
to one of the Foci of that Elipſis, 

muſt be encreaſed, if ſomething do 

not deſtroy this Motion, as faſt as 


will | increaſe it. 80 that it's abſo- 
lutely neceſſary for thofe, who be- 
lieve the Planets to move in Elip- 
tick Orbits by a Centripetal Force, 
to find out ſomething to clieck this 
exuberant Motion; and for my part, I [| 
4 can 


— 
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1 can ſee nothing ſo fit for this Uſe as 
1/708 che ſolid Spliczes' of che Ancients : 
f For thoſe would hinder the Stars 
from moving in Spiral Lines, and 
running together; which, as T have 
already demonſtrated they muſt do, 

if moved by our Authors Centripe- 

tal Force; and in Hindring them 
from running into Spiral Lines, would 
check the Exuberance of their Mo- 
tion, and keep them all in good Or. 
der. In ſhort, I ſee nothing ſo fit 
do be joyned with our Authors Hy: 
porheſts, as that of folid: Spheres; 
and ſure E am, thoſe Hypotheſes 
are in ſome Reſpect: nor wle coup: 

led together. 

There are ſome very conſiderable 
Objections that may be made againſt 
our Author's Account of the Cauſe] 
of the heavenly: Motion which het 
foreſees; one of which he obviates In. 
with" abundance of Art in his 1xthV 
Prop. The Objection is, that if the! 
Sun and Planets mutually attract N 
each other, then muſt the Sun beſt 
en by the Attraction of the Pla. It 

| nets: 
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as nets, a8 th: as they by the At- 
: traction of the Sun. Ne ir it is a- 
ars greed upon by all Philoſophers, that 
nd the Center of our Syſtem is fix d, 
ye land now no Man of Learning que- 


o, ſtions that the Sun is this Center. 
5e. Our Author obviates this Objecti- 


em on, by aſſuming — that 


ld the Center of the Syſtem of the 
o [Univerſe is fix d, which he knows no 
Yr: {Man will deny; and inferring: from: 


fir chat Hypotheſis, that the Center of 


ty-Jour Syſtem is alſo fix d. And again, 
5 rom this Inference proving that the 
ſes un is not the Center of our Sy- 
ib. ſtem; but an imaginary Pointꝭ W hich 
he calls the common Center of Gra- 
be viry of all the Bodies of which our 
ſt Syſtem is compoſed; and by this 
Iſe [Means he takes * Liberty to ſet 
hefjthe Sun (which according to him is 
es Inot the: Center of out Syſtem) in 
th Motion, in his 12th. Prop. 
hel The other Objections of the ſame 
ick Nature with this, he does not in 
belthis Place meddle with,; ſuch as: 


la- that which forces him. to own that 
185 3 | the 
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the Earth does not petform its Or: 
bit round the Sun, nor fo much as fil 
round that imaginary Point which 
he will have to be the Center of our 
Syſtem; but that the Center of Gra- 
vity of the Earth and Moon, one 
imaginary Point, deſeribes an Orbit 
round the Center of Gravity of our 
Syſtem, another imaginary Point. Ibi 
Theſe Objections were not quite ſo 
evident as this he here obviares, fi 
and even this he touches very ſlight- 
ly; for he tells us not here what 
fore of Motion the Sur: performs; 
4 4 extenuates the Abſurdity Ifo 
as poſſible, by producing ſhi 
fame extravagant Accounts of the im: 
Quantity of Matter contained in the pe 
Body of the Sun, drawn from his [wi 
own Principles in his own Method. do 
But what = fays for fully obviating [la 
theſe Objections, he does in his |M 
firſt two Books, where he treats of ſ en 
Motions in the Abſtract : For it is | we 
not ſo ſhocking to hear that & is I liv 
fappoſed to move round ſome other Al 


Letter, as to be den in plain Terms w. 
21 th me 
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. 
as chat the Sun deſeribes an Orbit 
ch round an imaginary Point; nor to 
ur hear that ? deſeribes not its Orbit 


round 5, but that another Letter 
heſides ? deſcribes this Orbit; as to 
hear it poſitively affirmed of che 
ur Earth, that it deſcribes not an Or- 
u. bit round the Sun. 

ſo] All I have to ſay to theſe T kings 
s, ſis, that it appears evidently that 
t- our Author in this neither proves 
at ſany Phænomena of Nature to pro- 
; ſceed from his Cauſe, nor accounts 
y for any of thoſe Phænomena from 
g his Cauſe; but inſtead of that, 
je makes Phænomena that do not ap- 
ie pear, to fit his Cauſe; becauſe it 
is [will not fit thoſe Phxnomena that 
d. do appear, which for that Reaſon he 


g lays afide. And in my Opinion this 
is Management is ſo far from ſtrength - 


f Jening his Hypotheſis, that it rather 
is [weakens it: For to me it ſeems the 
5 livelieſt Proof that can be of the 


rAbſurdity of our Author's Cauſe, 


s| when we ſee him obliged) to new- 


& model Nature, to make it agree 
| with 
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with his Cauſe, becauſe. his; Cauſe 


will not agree with Nature. 
Our other Author Dr. Gregot dog 
not cover ſo well from View this 
Difficulty, which they are put to in 
managing their Subject: For he pro. 
poſes and accounts for from his 
Cauſe, all thoſe fictitious Phæno. 
mena almoſt without diſguiſe in his 
8th and 9th Sections, L. 1. And if 
any Man do but impartially con 
der how that Author is forced to 
diſtort the Simplicity of Nature, to 
fir it for his Cauſe, he will ke the 


livelieſt Repreſentation. imaginableſ 


of the hard Neceſſity which Men 


are put under, (by being obliged to 
be conſiſtent with chemſelves, ) when 


in Phyſicks they advance an Abſur- 
dity-; for in Conſequence of one 
that they have advanced, they are 
obliged to advance a whole Chain 
of Abſurdities. 

Mr. Newton, in his 1 th Prop. 
tell-us, that ſince-he has 1 
What Cauſe it is that produces the 
heavenly Motions, he may now dc- 

monſtrate 
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ae monſtrate a priori, what ſort of Mo- 
tions the heavenly Bodies perform, 
viz.' demonſtrare Mathematically 
what Motions his Cauſe muſt pro- 
duce. - So that the Phyſical Part of 
his Subject is now. over, and theſe 
Demonſtrations of the Effects of his 
Cauſe, are purely Mathematical, 
and relate no Ways to Phyſicks, 
if it be true that this Cauſe of 
the heavenly Motions, which he pre- 
tends to have diſcovered, is not the 
true one, which I think I have made 
he appear: And ſo what follows in our 
le Authors 3d Book does not concern 
en my. Subjet. And yet I ſhould al- 
to ſo remark upon theſe Arguments, 
n and ſhow that they are rather worſe 
r- than thoſe I have remark'd upon; 
1c were it not that to lay open fairly 
re and fully the Fallacies of thoſe Ar- 
in guments, would oblige me to lay 
open the other two Books alſo, with 
p. which rhey are connected; and this 
d were to write a great Volume upon 
2 Subject, which to me ſeems not 
- | worth ſo much Labour, as the writ- 
TO ing 


— 


thoſe Bodies, he (Right or Wrong) 


of all thoſe who contemplate this 
Subject, are * 17 mean the 


—. 
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ing It would require; and I believe 
moſt Readers would hardly ' think 
ir worth Reading over, So that l 
ſhall content myſelf wich telling my 
Reader in general what ſort of Ar- 
guments : thoſe are, by which he 
proves from his Cauſe what the 
Motions of the Planets muſt be. 

He knows from the beſt Obſer- 
vations, that Aſtronomers have hi- 
therto been able to make, what are 
the real Motions of the Planets; 
and thoſe which he thus comes to 
know to be the real Motions of 


demonſtrates that his Cauſe muſt 
neceſſarily produce. 

I ſhall juſtify this C harge againſt 
our Author, without entering upon 
a nice Diſcuſſion of his Arguments, 
by an Inſtance of the moſt conſider- 
able of the Planetary Motions, a- 
bout which, not only moſt of his 
Arguments, but moſt of the Study 
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Motion of the Moon. 


II 


Ve 
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If that Planet move by the At- 
traction of the Earth and Sun, and by 
an Endeavour to run out in ſtreight 
Lines, it's pain that when ſhe is 


* 


* 


moving toward her Conjunction, the 


Attraction of the Sun mult be in the 


ſame Direction with the Moon's En- 


deayour to run out in Tangents, 
and encreaſe that Part of the Cauſe 
of her Motion {till, till ſhe comes 
to her Conjunction; and there when 
this Endeavour is moſt encreaſed, 


the other Force by which ſhe is at- 
tracted to the Earth, and kept from 


running out in Tangents, is Weak- 
eſt: wiz. The Attraction of the 
Earth— the Attraction of the Sun; 
the Sun's Attraction being juſt 
of a contrary Direction at that 


Time to the Attraction of the Earth. 


But it's plain that a Body moved 
by two Forces together, muſt in- 
cline moſt to the Direction of that 
which is moſt powerful, and leaſt to 
the Direction of that which is leaſt 
powerful. So that the Moon's Or- 
bit, when in her Conjunctions, muſt 


E. par- 


by the Attraction of the Earth-the 


the Earth. : 


* : 


—— 
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partake moſt of the Tangent Di- n 
rection, or be leaſt incuryed toward f 
the Earth, and ſo be moſt diſtant «| 


from it. n 


By the ſame Way of Reaſoning, o 
the Moon, when moving toward her 4 
Oppoſition, has her Endeavour of B 
running out in Tangents diminiſſid i w 
by the Attraction of the Sun 
till the arrive at her Oppoſition, 
and then is attracted to the Earth 


Attraction of the Sun; and ſo by 
the foregoing Reaſoning, her actual 
Motion muſt approach neareſt to 
the Direction of that which is moſl 
prevalent in its Compoſure, vix. the 
Force by which ſhe is attracted to 
the Earth; which being iucreaſed, 
and the other Force diminiſhed, the 
Moon muſt then become neareſt to 


It's very obvious that this muſt fie 


be the Figure of the Moon's Orbit, th 


that our Author's Cauſe will produce; tic 

and if any Man pleaſe to go more fo 

nicely to work, and calculate how fir 
much 
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much farther the Moon muſt be 
from the Earth in her Conjunctions 
than at any other Time, and how 
much nearer in her Oppoſitions, up- 
on our Author's Principles, he will 
find the Odds very conſiderable. 
But for my part, I deſign to meddle 
with no ſuch Calculations, and 
think it ſufficient to ſhow in gene- 
ral, that in this moſt conſiderable 
Part of the Figure of the Moon's 
Orbit, our Author's Cauſe would de- 
monſtrate a Figure quite different 
from the real One which appears. 
And ſince he demonſtrates the real 
One, it's plain his Demonſtration 
cannot be ſound; and that Obſerva- 
tion has directed him in drawing 
the Concluſion of that Demonſtra- 
tion, ratlier than fair reaſoning from 
his Principles. 

This conſiderable Inſtance is ſuf- 
ficient to juſtify what J aſſerted of 
the reſt of our Author's Demonſtra- 
tions; and may be the caſier taken 
for a full Proof of that Aſſertion, 
ſince that Part of them upon which 

9 2 * 1 


I, 


- — 
” * — * ants — — — — — yy nat) ann 
— I —— — — Ar ac "I * 
- — — — — na od ay ns — * 
—U — 2 — ws, — — — — — — . V8 ut +. -. — — — 


— — 
. 


— —— 


|| 
| { 


= 
nates —— vr, * * 
CT? 27er 
— — 


\ 


Planets ; and what they ſay is no 


in which they will have them to 


that the Lines thoſe Bodies do real- 
ly deſcribe, differ as much from 
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I have remark'd, appear to be falla· the 


cious; or if any Man is not ſa. fit 


tisfy d with this, let him examine 1 


thoſe Arguments himſelf, and hel to 
will find chem to be ſuch. ing 
Both our Authors, when ſpeakingſſo 


of the Comets, ſpeak leſs poſitiveJAu 


ly of the Nature and Cauſe of thel ſan 
Motions of thoſe Bodies than of the 


more than to ſuppoſe them to be 
moved by their Univerſal Cauſe i 
Parabolas; whereas ſome of the heſt 
of Aſtronomers, from Obſervation, 
affirm them to move in ſtreight 


Lines. But to do our Authors Juꝗ nec 


ſtice, the Sides of thoſe Parabolas 


move, differ very little from ſtreight 
Lines; and J am inclin'd to believe 


{treight Lines as thoſe which ou 


Authors ſuppoſe ; though I can ſeq do 


no other Reaſon for thinking thoſe or 


Lines to be ſome of the Conickh 
Sections, but that by this Meang Far 


the 


n 


RE MARK S. 101 


they are the more manageable and 
fir for our Authors Purpoſes. 

But that which appears ſtrange 
to me, is that thoſe Comets mov- 
ing toward the Sun in a Direction 


ſo near to a {treight Line, as our 


Authors acknowledge, and at the 


ſame Time attracted by the Sun, 
do not fall upon it. Certainly the 
Direction of their Motion, accord- 
Jing to all Authors, is not ſo far 
directed from the Sun, but that ſo 


ſtrong an Attraction as the Sun, in 
our Authors Way of reckoning, muſt 


have at ſo ſmall a Diſtance, would 


neceſſarily force them into a Dire- 


ion ſtreight to it; or if it could 
not force the Comet into a Line di- 
rected exactly to the Center of the 


Sun, yet ſure the Body of the Sun 


is not ſmall, but extends a great 
Way beyond that Point on all 


Sides; and it's ſtrange the Comets 


do not fall foul of it in ſome Place 


Jor other. 


Our Authors are ſo full of the 
Fancy of their having demonſtrated 


E 3 that 
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that their Attraction can force a 
Body into a Curve, that they for- 
get entirely the Natural Effect of 
Attraction, to make one Body move 
to another; they think a Body that 
is attracted can never fail to move 
in ſome of the Conick Sections, 
elſe ſurely they would have endea- 

voured to help their Cauſe in the 

critical Juncture of a Comet's Peri- 
helium, where it ſtands fo much in 

Need of their Aſſiſtance, to keep 
the Comer from falling foul of the 
San. 1 5 

There remains yet another of our 

Author's Demonſtrations, which TI 
muſt not omit to conſider, vzz. his 
Demonſtration that the Ebbing and 
Flowing of the Sea, is produced 

by the Attraction of the Sun and 

Moon; which is in his Prop. 24. 
. : bs 

This Demonſtration conſiſts of a 
long Narration of the Inequalities 
of the Tides in different Times, 

Places, c. ſhowing all along ſome 
Agreement betwixt the — 
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of the. Tides, and the different Poſi- 
tions of the Sun and Moon, and e- 
ſpecially of the Moon; ſtill ſuppo- 
ſing the Tides and cheir Alcerations 
to proceed from the Attraction of 
the Luminaries, attracting differ- 
ently according to their Diſtance, 
or other Circumſtances. And ſince 
there is nothing in this Propoſition 
bur Aſſertion, I ſhall in Anſwer to 
it aſſert, that 1 . the Moon to 
have an Influence upon the Tide, 
but not the Sun; and that the only 
Reaſon for thinking the Sun to 
have ſuch an Influence, as our Au- 
thor aſſerts, is becauſe the Tempe- 
rature of the Air has an Influence 
upon the Ebbing and Flowing of the 
Sea, and the Sun or the Seaſons of 
the Year have an Influgnce upon the 
Temperature of the Air. That it 
is this Difference in the Air which 
immediately affects the Sea, is well 
known to all who obſerve its Tides, 
which are as unconſtant as the Wea- 
ther, and riſe very differently at 
times, wlien the Luminaries are the 

| E 4 ſame 
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ſame Way placed; neither is this to 
be accounted for always from high 


Winds at Sea, driving the Water to- 
ward the Shore, or from any ſuch 
Cauſe. 

But if it were true that the Tides 


did ariſe by ſome Influence of both 
Suh and Moon; What is that to our 
Author's Cauſe, unleſs he can ſhow 


that the Attraction of thoſe Lumi- 
naries, is that Influence by which 
this Effect is, or at leaſt: may be 
produced ; which he ſuppoſes only 


and endeayours not to prove? I ſhall ' 


however, for full Satisfaction in this 


Point, ſuppoſe all to be true that N 


our Author aſſerts in this Propo- 
ſition, for perſwading People to 
believe the Ebbing and Flowing of 
the Sea, to be the Effect of the At- 
traction of the Sun and Moon, v3z. 
that thoſe Attractions can raiſe two 
Protuberances in the watry Part of 


our Globe, one under the Moon, and 


the other upon the oppoſite Side of 
the Globe, and ſo turn the whole 
Waters into the Figure of a Sphe- 
roid; 


can by their Artractions vary the 
Shape of this Spheroid, as our Au- 
thor will have it, by their different 


Poſitions. And all this being ſuppo- 


ſed, I ſhall demonſtrate that the Eb- 


bing and Flowing of the Sea, can- 
not poſſibly be the Effect of his 


Cauſe, ſince I ſhall in the following 
Theorem prove, that it muſt be dif- 
ferent from what it appears, if * 
duced by that Cauſe. 


THEOREM IV. 


If the Moon draw the Waters of the 


Sea by her Attraction, ſo as to make 


two Protuberances of Water, the 


one under her, and the other dia- 


metrically oppoſite to that, or turn 


the whole Waters to the Shape of a 
| Spheroid ; and if theſe Protuberan- 

ces be varied by her different Situa- 
Lion, or by the Attraction of any o- 


ther Body acting upon the Waters, 


alſo ; yet Ceteris Paribus, that 
Protaberance of the Water which is 
E 5 under 
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under the Moon, will be confidera- 
bly higher in Reſpect of the Dry- 
Land, than the Protuberance which 
#5 upon the oppoſite Hemiſphere, 


Let the Circle a ed repreſent 
the dry Land, and the Spheroid 
e fg h the Waters brought into that 
Figure by the Moons Attraction: 
Suppoſe the Moon to be above the 
Protuberance of the Waters at e. 
Though ꝗ be alſo ſuppoſed to be a 
Protuberance, yet the Waters at g 
are preſs d to the Earth's Center 
with the ſtrongeſt Attraction, vix. 
by the Attraction of the Earth .- 
the Attraction of the Moon; where- 
as the Waters at e are preſs d to 


the Earth's Center by the leaſt 


Attraction, viz. the Attraction of 


the Earth — the Attraction of the 
Moon, and ſo gravitate leſs than 


the Waters at g. The Waters alſo at 


F and 5 are drawn toward e, and 
got toward g; beſide the Waters at 
E being moſt preſs d by Attraction, 
will run toward thoſe low Places 4 
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and h, whereas the Waters at e will 
not, both: becauſe they are leaſt _ 
prefe — LY; 
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7 
come from f and h; ſo that the Pro- 
tuberance at e, or rather the whole 
Spheroid eg h, however other- 
ways it be attracted, yet Ceteris Pa. 
ribus, it muſt come nearer to the 
Point a, in the immoveable Circle 

2 be d, than to the Point c; fo that 
the Tide at e, which is under the 
Moon, (ſince the Moon's Attracti- 
on is moſt conſiderable) mult riſe 
higher in reſpect of the Land, than 
the Tide at g, which is upon the 


oppoſite Hemiſphere, contrary ro 
Appearance. Q. E. D. "" 
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J have now remark d upon all 
that can be call'd Natural Philoſo- 
phy, in Mr. Newton's Principia Phi- 
loſophiæ Naturalis Mathematica; and 
upon the Arguments by. which he 
and Dr. Gregoty, the Chief of his Fol- 
lowers , ſupport thar Philoſophy. 
And now I think it appears that 
their Mathematical Method, which 
was deſigned for the Safe-guard of 
that Philoſophy, has proved quite 
otherways, and given me ſeveral 
Handles to diſprove it with greater 
Certainty, (I mean Mathematical) 
than J could otherways have done. 
I think it appears alſo how unfir 
the Mathematical Method is for 
proving the dark Points of Natu- 
ral Philoſophy. Mathematical De- 
monſtrations, when built upon. the 
ſure Foundation of Mathematical 
Principles, are like Houſes of great 
Weight and Solidity, which are 

built upon a rocky Foundation, and 
are not eaſily overthrown; whereas 
he who builds the Superſtructure of 
a Mathematical Demonſtration up- 
l on 


%% 


on the weak Foundation of the Un- 


certainties in Natural Philoſophy, 5 
does the ſame Thing as he who 
builds a great ſtrong Houſe upon 


the Sand. And the Arguments by 
which Mr, Newton ſupports his Phi- 


loſophy, being of that Nature, 


could never have ſtood their Ground 
in the World, for the ſmalleſt 
Time, had it not been for that al- 
moſt impenetrable Cloud of Obſcu- 
rity, with which they were defend- 
ed from all Attacks. | 


Mr. Newton himſelf tells us al- 


moſt plainly in his Introduction to 
his 3d Book, that he deſigned thus 
to defend his Philoſophy from the 
Attack of Diſputants.* He fays 


n libris precedentibus principia Philofophie, 
tradidi non tamen Philofophica ſed Mathematica 


tantum &c. de Mundi Siſtemate compoſueram lie 
brum tertium methodo populari, ut a pluribus le- 


geretur, ſed quibus principia poſita ſatis intellecta 


non fuerint, ii vim conſequentiarum minime per- 
cipient, neque prejudicia deponent quibus a multis 
retro annis inſueverint; & propterea ne res in 
Diſputationes trahatur ſummam libri illius © 
tranſtuli in propoſitiones more Mathematico, ut 


ab iis ſolis legantur, qui principia prius evolves 
rint GS. a thas 
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that his Philoſophy being very in- 
conſiſtent with Mens Ways of 
thinking, leſt they ſhould call it F. 
m Queſtion, he had not propos d it 
in the common Method; but pur 

| 


his 3d Book, which contains his Phi- 
loſophy, in fuch a Method, that no 
Man ſhould be able to underſtand 
it, without firſt underſtanding the 
two former Books that were Mathe- 
matical; and conſequentlty could 
not impugn it, till they had firſt 
diſcuſt thoſe two Books. And the 
Difficulty there is in underſtanding, 
and much more in impugning thoſe | 
two Books, with which our Author 
thus guards his Philoſophy, is very 
well known to. the Learned World, 
By this. Management, Mr. Newton 
put almoſt every Body beyond a 
Poſſibility of diſputing his Philoſo- 
phy; and the World have hitherto | 
received this Philoſophy, as they 
did of Old the Dictates of ther 
Magi, or the Reſponſes of their O- 
racles, without knowing the Mean- | 
-ing of what was impoſed upon 
"Hes TD | them, 


> Saws © 
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them, or the Reaſon of what was 


faid to them; which if they had 
done, thoſe Dictates and Reſponſes 


were 3 ſuch, as they would 
have deſpiſed. And J am perſwaded 


had Mr. Newton's Philoſophy been 


propoſed in ſuch a manner as to 
have been generally underſtood, ir 


would have had the fame Fate ; and- 


that the Reafon of its being treated 
with ſo much Refpedt, was the 


ſame with that which made the 


Heathens honour ſo much thoſe pi- 
tiful Equivocarions of their Prieſts. 


Since 1 have removed thoſe Out- 


works, by which that Philoſophy 
has hitherto been rendered inacceſſi- 


ble, T ſhall make bold with it, and 


propoſe ir barely without any Dif- 
guiſe to the Eyes of the World, 


who, when they behold it in that man- 


ner, will (I am perſwaded) have 
as ſlender an Opinion of it, as of 


any of the moſt exploded Schemes 


of the ancient Philoſophers. 
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Mr, Newton tells us, that * every 


the leaſt poſſible Particle of Matter, ; 
or Body, attracts all Bodies ar f | 
all Diſtances; that the Being, what- 


ever it is, that performs Attraction, c 
or puſhes Bodies toward each other, 
proceeds from thoſe Bodies to which , 
it belongs, and penetrates the whole 
- Subſtance of thoſe Bodies upon FF. 
which it acts. Dr. Gregory tells us, I 
#f chat the Virtue, as he calls it, 
which performs Attraction, is like 
light Heat, &c. ſpread from a Cen- 
ter every Way through the ſurround- 
ing Space equally; ſo that when 
ſpread through a larger Space, it is 
leſs in any part of that Space, be- 
cauſe more dilated (Diffuſa & Sparſa 
as he expreſſes it,) and when ſpread 
through a leſſer Space, there is 
more of it in an equal Part of that 
Space, becauſe there it is more pent 
up, (Conſtipata) and that the Quan- 
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tity of this Virtue that is contained 


in any Part of a greater Space, is 


I 
; to the Quantity of ir that is con- 
a leſſer 


rained in an equal Part of 
Space, as the Spaces. 
were unjuſt to ſuppoſe that thoſe 


Authors deſign to ſay, that Attracti- 
on is the immediate Action of thoſe 


Bodies that are ſaid to attract; for 


4 
It is not to be thought that they 


could be guilty of Abſurdities ſo ; 


groſs as are included in ſuch an Aſ- 


| ſertion, viz. to ſay that Bodies act 
immediately or by themſelves, with- 
out the Intervention of any o- 
cher Being, in a Place where they 


* 


ny Places at the ſame time; that 


they penetrate each other; that the 
leaſt Particle of Matter is extended 
as far as the Limits of the Univerſe, 
Cc. It were, I ſay, the higheſt In- 
juſtice done to our Authors, to ſup- 


poſe that they mean to aſſert Bodies 


themſelves tobe the immediate Agents 
in 
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From theſe Accounts, I think, ir 


are not; that they thus act in ma- 


they proceed from themſelves ; that 
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in performing their Attraction, ſince 
of that which is the immediate A. 
gent, they aſſert what I have men- 
tion'd. So that whatever it is that 
performs Attraction, it muſt be 
ſomething different from the attract- 
ing Body; and, ſince agere ſupponit 
efſe, it muſt be a real Being. 
Let us then conſider what is faid 
oß this Being, which is the Inſtru - 
ment of Attraction. It proceeds 
from the ſmalleſt poſſible Particle of 
Matter equally all around, and ex- 
tends as far as the Limits (if any 
be) of the Univerſe; ſo, that to e- 
very Particle of Matter there be- 
longs a Sphere of this Being as big 
as the Space or Extent of the Uni- 
verſe. The Quantity of this Being 
that is pent up in any part of thoſe 
Spheres near their Center, is to the 
Quantity of it which is in an e 
qual Part near the Surface, in a Du- 
Plieate, or rather Triplicate Propor- 
tion of the Diſtances of thoſe Pla- 
ees from the Center of the Sphere; 
and yer ſince this Particle attracts | 
every 


of ſuch Spheres; or if the Doctrine 


every other Particle i in e there 
muſt not be the leaſt Pore in this 
Sphere, even near its Surface, where 


ſmalleſt Particle of Marxter could 


be free of its Influence ; nay, this 


Being muſt fill even the moſt di- 


og Spaces ſo perfectly, as to pe- 


netrate the whole Subſtance of thoſe 


Bodies which occupy any of it, 


tho but equally ſpread. 
Since every the leaſt Particle of 


Matter muſt have belonging to it, 


ſuch a Sphere as I have deſcribed, 


it's, plain, that: every one of choſe | 
Sokeves mull penetradd canal other. 
28. Well as łhey do Bodies; and if 


Matter be diviſible. i» infnituee, 
there muſt be an infinite Number 


of. Atoms be true, yet the Number 


of thoſe Spheres will be ſuffieiemely 


grear. 


This 1 Number of 
Spheres, of ſo enormous Bulk, and 


made up of a Being of ſuch a ſtrange 


Nature, is that by whieh, accord-- 


ing to the Newtonian Philoſophers, 
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| ſome of the moft conſiderable Phæ- 
nomena of Nature are performed, 


> as thoſe Spheres; and if they had 
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And who would think (when he 
hears - with what Contempt thoſe . 
Philoſophers treat good old Ariſto 
tle, for attributing the Secrets of 
Nature, which he could not diſcover, 
to occult Qualities) that thoſe migh- 


ty Pliloſophers themſelves had re- 


courſe. to ſuch an occult Cauſe as 
this; or who would believe, that 
they who receive nothing in Philo- 
ſophy but what is proved by Expe- 
riment and Demonſtration, who 
reject with Difdain the Cauſes con- 
jectured by their Predeceſſors, wz. - 


Spirits, or Second-rate Divinities, 


Qualities, Principles, and ſuch like, 
were themſelves framing Chimeras 
for producing the ſame Effects, of a 
much more ſtupendous Nature, than 
any one of the Fictions of their 
Predeceſſors? Certainly no Cauſe 
that ever was aſſigned by any Set of 
Philoſophers, for the Production of 
any Effect, was ever ſo ridiculous 


been 
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been propoſed to the World in that 


ſame plain undiſguiſed manner that 


other Philoſophers have propoſed 


their Conjectures, they would ne- 
ver have been received; and no- 


thing but the ſhew of Mathemati- 
cal Demonſtration, together with 
the Obſcuriry with which this Scheme 
of Phyſicks was veil d, could have 


prevented its being hiſs'd off the 


Stage at its firſt Appearance in the 


World. 
After having conſidered this Phi- 


loſophy, as it muſt have appeared 


to the Imagination at firſt View, if 


it had been propoſed in the com- 
mon ſimple Method, in which Na- 


tural Philoſophy has always been 
propoſed; let us next ſee how it 
muſt have appear d to the Under- 
ſtanding, upon Reflection. 

That Reflection upon this Philo- 


ſophy which to me ſeems readieſt 


and moſt natural, is its Repugnance 
to the Simplicity of Nature, and 
the Wiſdom of its great Author. 
For nothing appears more 2 in 
this 
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this Philoſophy, than the vaſt Mul. 
titude and -confuſed Complication 


of Cauſes ſuppoſed, for producing 


a' few plain Effects; and nothing 


- Appears more clearly in Nature, than 


-the Multiplicity of great and ſtu- 


pendous Effects, proceeding from 


few and plain Cauſes. And it is 
this very Appearance in Nature, 
wherein we trace the cleareſt Foot- 


ſteps, not only of Council and De- 


ſign, but of infinite Wiſdom in the 
Author of Nature: For to do what 


one deſigns by che ſhorteſt, ſtreight- | 


ieſt, and ſimpleſt Means, is the ſure 
-Mark of Wiſdom ; whereas to do 
a great deal more than is needful 
for bringing about one's Deſigns, is 
a certain Mark of Folly and Tgno- 
rance. And if ſo, how unlike is it 
to the Simplicity of Nature, and 
the Wiſdom of its Author, to have 
To great a number of ſuch immenſe 


Spheres, made up of a Being of ſo 


extraordinary a Nature, for cauſing 
Seventeen Spherical Bodies to roll 
in uniform Orbits, and the Parts of 

” _ thoſe 
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thoſe Bodies to keep together; which 
is all that theſe Spheres are contrived 
for by the Newtonian Philofophers > 
Certainly this is turning Nature 
upſide down, and placing in it 
Marks of as great Folly and Igno- 
rance in its Author, as there really 
are in Nature Marks of his Wi- 
{dom and Diſcretion : For here is a 
ſtupendous multiplicity of Cauſes 
made uſe of to produce a few plain 
and ſimple Effects, inftead of a mul- 
titude of Effects proceeding from a 
few plain and ſimple Cauſes ; which 
is always obſerved to be the Order 
of Nature. LS 

The Reflection upon this Philo- 
born that ſeems next to preſent 
it ſelf to our Mind, is the Inconſi- 
ſtence of the Nature of that Being, 


of which thoſe prodigious Spheres 


(the Inſtruments of Attraction) are 
made up, according to the Accounts 
we have of the Nature of that 


Being from our. Authors. * They 


* immenſas Diſtantias undique extenditur. 
pag. ult. Prin. . 
N tell 
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tell us, that this Being exiſts in 3 


Place ſeparate from that Body to 
which it belongs, and there acts ſo 
that it muſt be a Subſtance. They 
tell us alſo, that it is dilated. in 2 


greater, and compreſs d and cloſely 


pent up in a leſſer Space; and that 


its Quantity in any Parts of thoſe 
Spaces, is as the Spaces. And from 
this relation betwixt the Quantity 
of this Inſtrument of Attraction, 
and the Quantity of the Space in 
which it is contained, it appears to 
be ſomething that is extended; and 
an extended Subſtance is Body or 
Matter. So that this Account we 
have of the Nature of the Inſtru- 


ment of Attraction, is equivalent to 


an Aſſertion that it is compoſed of 
Body; and from hence a whole 


. "Cluſter of Abſurdities follow, vix. 
this Inſtrument of Attraction, which 
extends to and fills all Places, muſt 
ſo fill all Space, as to leave no 


— 
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Void, 
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Void, or no Space that is not filled 
with Body, though our Philoſophers 
themſelves be the greateſt Aſſerters 


of a Void of all other Seas, ſince 


their Philoſophy requires the whole 
Planetary Regions to be almoſt or 
rather altogether void. 


From this it alſo follows, that 


Body penetrates Body; for we are 
rold that this Inſtrument of Attra- 


ction penetrates Bodies : nay, "A 


here, follows, that every Body is 


penetrated by as many different Bo- 


dies at once, as there ate Partieles 


of Matter in the Univerſe, ſince e- 
very Particle of Matter has its In- 


ſtrument of Attraction. 
But the greateſt Abſurdity that 
ariſes from this Reflection is, that 


every; Particle of thoſe Spheres that 
ate the Inſtruments of Attraction, 


muſt alſo attract; becauſe according 


to our Philoſophers all Bodies, at- 


tract; and conſequently every Par- 


ticle of thoſe Spheres mult have a 


whole Sphere belonging to it, to 


be | 


, rr 


be the nn * its Attracti. 


on; and ſo in mfinitum. 
Though the ſhowing that theſe 
Abſurdities follow from the Newte- 
nian Philoſophy, be as good-Proof 
of its Falſhood, as any that can be 
drawn from the Principles of Natu- 


ral Philoſophy ; yet. I have not 


ſhowed thoſe Abfurdiries, as if I 
imagined my ſo doing to be a Proof 
of the Falſhood of that Philoſophy, 


of ſuperior or ſo much as of equal 
Evidence and Certainty with thoſe. 


Demonſtrations, by which I haveal- 


ready Mathematically demonſtrated 
this Philoſophy to, be falſe ; or as 


if T thought that thoſe Demonſtra. 
tions ſtood .in Need of any additi- 


onal Proof to ſtrengthen them. My 
Deſign in giving this ſhort View of 
the Abſurdities that may be drawn 


from the Newton ian Philoſophy, by. 


Phyſical Reaſoning, was only to ſhow 


the Abſurdities of that Philoſophy, to 
thoſe who are not ſo well . 
ed With Mathematicks, uw to 


a ? 
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ther them from my 1 | 
Demonſtratio 1 where they appear 
(0. the, 1 Maire HF 


T HAVE. now (1. think) ly 
diſproved the Newtonian Philoſophy, 
to, the Satisfaction of every judici- 
2 Reader; and after all, in ſo do- 

„I have only ſhowd that Sect 
of Philoſophers to be miſtaken in a 
Matter which has deceived all other 
Sets. of Philoſophers, , as well as 
them; and that their, Maſter has not 
diſcovered the Thing . that. never 
Nan, was able to find out. I haye 
only made appear that they have 
not hit upon the true Cauſe of tlie 
Motions of the heavenly Bodies, 
and ſo, ſet this Philoſophy upon a, 
Leyel with all others. I ſhall next 
remark upon ſome. Faults peculiar 
to this Philoſophy, that it may 


be judged. of in Reſpect of other 


Schemes of Philoſophy, to which 
this is ſo generally. preferred. 
It is obſervable of the FAS 


fi, that it ĩs advanced wich 
"Ps A 
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a greater Shew of Certainty than 
any other; and that what it pro- 
poſes to our Belief, is not propoſed 
as moſt Parts of Natural Philoſo- 
phy ought to be, v. as probable, 
but as. abſolutely certain and ma- 
themarically demonſtrated. And 
ſince this Phileſophy is as falſe as 
any other, it's plain that it is the 
more to be found Fault with, by 
how much the greater Shew of Cer- 
tainty it carries. For every Body 
Knows that he who advances a Fall- 
hood, rhe more poſitive, he is, and 
che greater Aſfiirance he ſhows in 
Advancing it, the more he Errs: 
And that any Man who takes a 
Proof, which has no manner of 
Strength in it, for abſolute Demon- 
ſtration, is more grosfly deceived. 
by that Proof, and is a worſe Judge 
of Reaſoning, than if he had taken 
that Proof for' probable Reaſoning 
only. And if this be true, as it cer- 
tainly is, the Nemtonian Philoſophers 
have erred more grosſly than any 
other Sect, and have judged more 
. ö amiſs 


* 


amiſs of the Reaſons upon which 


they grounded their Belief. 1 

But let us lay aſide the Manner 
in which this Philoſophy is propo- 
poſed, and conſider the Philoſophy 
P VV 
It contains no more, but that 
Part of Phyſicks which concerns 
the Syſtem of the Univerſe ; whiclr 
rs true, is the greateſt, the nobleſt 
and moſt difficult Part 'of Natural 
Philoſophy. . LY 
This Part of Philoſophy has been 
very variouſly and abſurdly hand- 
led by Philoſophers; but in theſe 
latter Ages, the more ridiculous 

Fictions with which it formerly a- 
bounded, were laid aſide; and the 


| Motions of the heavenly Bodies, by 


the Invention of proper Inſtruments, 
came to be better diſcovered ; and 
the general Opinion of - Philoſo- 
phers: has-been, that the heavenly 
Bodies moved by the Force of a 
Fluid, driving them in their Orbits.. 
And when they purſued this Study 
a little farther, and begun to en- 
—_. "4 quire: 
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quire into the particular Nature of 
that Fluid, the Manner in which it 
moved, when impreſſing upon the 
Stars that Force by which they were 
kept in their Orbits, and the Cauſe 
that put it in ſuch a Motion, they 
went beyond their Depth, and run 
into many extravagant Opinions, 
which were inconſiſtent with” 1355 
TIS. _- 
Of thoſe e the ſt con- 
ſiderable was that of Cartes and o- 
'thers, who affirmed that the Fluid 
by which rhe Planets were forced 
into Orbits, was made up of a Sub- 
ſtance of equal Denſity with that 
Subſtance of which the Planets 
conſiſted; that the Manner of this 
Fluid's Motion was in Vortexes; 
and that the Cauſe by which it was 
moved in that Manner, was ſome 
certain Power beſtowed upon the 
primitive conſtituent Particles of 
Matter, of turning upon their Axis. 
This was the State of Phil ofo- 
Fuß, and theſe were the faſhipnable 
Opinions that Men generally en- 
p tertained 
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tertained of the Cauſes of the hea- 


venl Motions, when the Newton i- 
an Philoſophy made its firſt Appear- 
ance; and as the Author of that 
Philoſophy. and others. very well 
obſerve, theſe Opinions were preſt 
with many and great Difficulties. 
The Planets did not appear to move 
in the fame Manner, as thoſe Vor- 
texes by the Laws of their Motions 
mult have forced them to do. It 


appeared alſo incredible that the 
Matter which compofed thoſe Vor- 
texes, was of like Denſity with the 
Bodies of the Planets. And the 
turning of the primitive Particles of 
Matter upon their Axis, and ſuch 


other Motions as were aſcribed to 
them, look'd very like a Fiction. 
Theſe were the Sum of the Diffi- 
culties by which this Philoſophy 
was preſt. And it was for theſe 
Defeats that Mr. Newton rejected 
this Philoſopy, and as himſelf 


pn 


_ ® Hypotheſis vorticum cum Phanominis Aſtro- 
nomicis, omnino pugnat & non tam ad explican- 
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tells us, he propoſes a new Scheme 
of his own to clear chis Part,of Na- 
rural Philoſophy of the Difficulties 
that attended the Cartefran Hypo- 
— RATES. 
Let us then ſee how far our Au- 
thors Scheme improves that Part 
of Natural Philoſophy, and clears 
it of the Difficulties with which the 
Carteſian Scheme was preſt: Suppo- 
ſing our Author's Philoſophy had 
been ſupported by as good Argu- 


- 


ments as it appeared to be. 

The Sum of: the Newtonzan Philo- 
ſophy, as far as it was ſupported hy 
any Arguments, conſiſted in the 
Diſcovery of the Quantity or Di- 
rection of the Force, by which the 
Planets were kept in their Orbits, 

abſtracting from that Being whoſe 
Force this was; and the other Part 


* 


8 2 
r 


dos, quam ad perturbandos motus celeſtes conducit; 
quomodo vero motus iſti in Spatijs liberis abſ- 
que worticibus peraguntur intelligs poteſt ex Li- 
undi Syſtemate plenius dace- 


of 


bro primo, & in M 
bitur, P. 355. Prin. 


of that Philoſophy, which tells us 
that the Body, to which this Force 


_- 0 


on the Planets, is ſuppoſed only, 
and not the leaſt Shew of Argument 
offer d to prove it, as I have ſhewed 
before. So that no Man could think 
better of this Philoſophy, than chat 
the Abſtract Quantity of Force, by 
which the Planets were actuated, 
was Matter of Demonſtration and 
Certainty; and that the Aſſertion 
or Suppoſition, that this Force pro- 
ceeded from the Action of that Bo- 


dy to which the Force was directed, 


was Matter of Opinion or Hypo- 
theſis only; no Man could think a- 
ny better of this Philoſophy, ex- 
cept they took its Author's bare 
Word for Proof. ib 

It is hardly to be ſuppoſed that 
Men of Learning or good Senſe 
could ever have had ſo good an O- 
pinion as this of the Newtonian Phi- 
loſophy, or have thought that rhe 
Quantity or Direction of the Force 
by which the Planets were actuated, 
52105 of 
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is directed, impreſſes that Force up- 
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could be matter of Demonſtration : 
For they who knew any thing of re- 
ſolving Motions, could not but know 
this in general, that any given Mo- 
tion whatever may be reſolved in- 
to an infinite Number of different 
Forces; and that therefore it might 
be Mathematically demonſtrated, 
that no Demonſtration could ever 

- be brought to prove, of any Motion 
whatever, that it muſt neceſſarily be 
produced by any certain Force. And 
even thoſe who did not underſtand 
any thing of reſolving Motions, 
could not but know that the Cur- 
rent of a River (for inſtance) might 
* deſcribe an Arch of ſome Circle; 
and if a Log of Wood were thrown 
into this Current, it would force the 
Wood to deſcribe round the Center 
of that Circle Areas proportiona- 
ble to the Times: and yet it is 
- plain, that the Current preſſes not 
upon that Log of Wood with a 
Force directed toward the Center of 
thet Circle. And from this Simili— 


tude might gather, that a Force di- 


rected 


. yon a 
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recked to a Center, could never be 
the only Force that could make the 


planets deſeribe round that Center 


Areas proportionable to the Times. 


Men of Learning and good Senſe 
were ſo far deceived by our Authors 
Arguments, as to believe that a Cen- 
tripetal Force might produce the 
Motions of the Planets, or that theſe 


Motions might be aàccounted for 


from a Force of that Direction; bur 


it eannot never be thought that any, 


who conſidered the Matter, could 
think that no other Force but that 
could produce this Effect: Nay, I 
am convinced that it is true in Fact, 
that the learned World generally 


underſtood no more to be proved 
by our Author's Arguments, but the 


fitneſs of this Force for producing 
the Effect; and never queſtioned but 
a Force of that Direction and Quan- 
tity, (whatever this Direction and 
Quantity was) which a Fluid equi- 
denſe with the Bodies of the Pla- 
nets moving in a Vortex of the 


1 Shape 


It may indeed be ſuppoſed that 


uf 
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upon them, was a Force at leaſt as 
fic for carrying them in their Orbits, 
as a Centripetal Force could be. So 
that if the abſtract Quantity of 
Force had been all the matter in 
Queſtion, the Nemtonian Philoſophy. 
could have pretended to be no more 


than equal with the Car tea. 


The Cartefian P hiloſophy, OT the 


Hypotheſis of Vortexes, (ſays our 


Author) is preſs d by many Difficul- 


ties: But what Difficulties ? Sure it 


was never by any Man objected a- 
gainſt this P hiloſophy, that the Ab- 
ſtract Quantity of Force ſuppoſed, 

was not ſufficient for producing the 
Motion that appears, viz. That the 
Current of a Fluid equidenſe with 


the Planets, could not carry them 


along with it, or impreſs ſuch a 
Force upon them, as was ſufficient 
to make them deſcribe ſuch Figures 
as the Figure of the Vortex. The 
Difficulties with which this Hypo- 


theſis was preſs d, only aroſe from 


what Cartes ſaid of — 
e that 


bs 


—— 
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that F luid which compoſed theſe 


Vortexes, and the Cauſe and Man- 
ner of its being brought- and kepr 
in that yortical Motion. If Car- 
tes had ſaid no more in Philoſophy, 


than -barely to have condeſcended 


upon the abſtract Quantity of the 
Force of his Vortexes, as our Au- 


thors do, he would have been clear 


of all ſuch Objections. And what 
is it that defends the Nemtonian Phi- 
loſophy from Objections of the ſame 
nature, but that they advance leſs, 
and do not tell us what is the Na- 


ture of that Being which impreſſes 


upon the Planets their Centripetal 
Force; and what is the Cauſe that 
makes it act upon them, nor in 
what manner it acts. So that their 
Philoſophy is only preferable in ad- 
vancing little: and if this be a Per- 
fection, he that meddles not at all 
m_ Philoſophy, is the beſt Philo- 


ae all; nde Gemen why 
Newtonian Philoſophers uſe in this 


matter, they ſay as much of that 


which 
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which, according to them, is the 
thing that impreſſes upon the Pla- 
nets their Centripetal Force, as 
ſhows their Hyporheſis to be in that 
reſpect preſs d with much greater 
Difficulties than any that were ever 
urged by any Man againſt the Car- 
* Philoſophy ; as ſufficiently ap- 
pears from the flight View 1 have 
iven of the Abſurdities that may 
e drawn from their Hypotheſis by 
2 Reaſoning; which all fol. 
ow from the Nature of that Being, 
which, ' according to our Philoſo- 
phers, impreſſes upon Bodies their 
Centripetal Force, and the manner of 
its performing that Operation; the 
very ſame Sources from whence 
thoſe Difficulties, by which the Car- 
tefran Philoſophy is preſs d, does 
It appears then that the Newt: 
#ian Scheme did in no reſpect amend 
the Faults of the Carteſſan Philoſo- 
phy ; but in all thoſe very fame Cir- 
cumſtances, in which the Carreffan 
Philoſophy failed, was much _—_ 
FER ; de- 
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* defective than it, even if the New- 
Fonian Philoſophy had been as good 
as it can be ſuppoſed to have ap- 


5 peared to any Man of Learning or 
good Senſe. But let us ſuppoſe the 
f World to have been intirely deluded 
wich the Arguments by which that 
'- | Philoſophy was ſupported, and to 
* F have thought every thing that was 


| in the leaſt like the Shape of a 
) B Demonſtration to have been really 
ef -ſuch,; and that thoſe Demonſtrations 
concluded what the Propoſitions aſ- 


5 ſerted in the ſtricteſt Senſe of the 
ir Words; ſtill all they could have be- 


|| {lieved from thoſe Demonſtrations 
was, that no other Force but a Cen- 


nn W e 5 
« | -rfiperal could poſſibly produce the 
Motions of the Planets: But ſtill 
F- d 7 . 3 $255 4a 
they had no reaſon to believe it to 1 
be certain, that this Centriperal 4 
Force was impreſs'd upon the Pla- 1 


d nets by the Action of that Body 4 
which! was placed in that Center. 


0- - ara 4rd * A 
| For this is What no Propoſition a- 
„ſerts, and for which nothing like þ 
re Proof of any kind is offered. And 1 
* 189 ic f 
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it appears evidently to any Man that 
will but read over this Philoſophy, 
that this is only ſuppoſed; and 
if this be no more than Hypotheſis, 
why not inquire into the Difficul- 
ties by which ſuch an Hypotheſis 
is preſs de Which if any Man had 
done, could any thing be more ob- 
vious than thoſe Difficulties? Such 
as the Difficulty of ſuppoſing a Body 
to act immediately in a Place where 
it did not ſo much as exiſt; or if 
that was not ſuppoſed to be the im- 
-mediate Action of that Body, then 
Was it as difficult to find a proper 
Inſtrument for conveying ſuch an 
dnnn 
All the Advantage that could ariſe 
to the Newtonian Philoſophy, from 
taking for certain all that was ſup- 
| — by any thing like Demon- 
ſtration, was only that then indeed 
the Hypotheſis of Vortexes muſt be 
laid aſide, ſince nothing but a Cen- 
tripetal Force would do the Buſineſs. 
But why might not this Centripetal 
Force ſtill have proceeded from the 
"a Action 
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Action of a Fluid: The probabili- 


ties of a Fluid being the Mover of 


the Planets, which forced fo. many 
Philoſophers into that Opinion, ſtill 
remained in full Force: and it was. 
but changing the Hypotheſis, and 
inſtead of ſuppoſing the Fluid, by 
which the Planets were moved, to 
tun round in a Vortex, it might have 
been ſuppoſed to run to a Center. 
Its true indeed, the Theorem by 
which it was demonſtrated, that no- 
thing but a Centripetal Force could 
— the Planets to deſcribe ſuch 
Orbirs as they do, would in that 
caſe have been a very conſiderable 
Improvement to that part of Natu- 
ral Philoſophy. But ſtill the Au- 
thor of this Theorem could not be 
ſuppoſed, by his Invention, to have 
acquired a right of employing any 


ching he pleaſed to put in execu- 


tion that Centripetal Force which. 
he had diſcovered to be neceſſary. 
So that he ought nor in ſuch, an ar- 
bitrary manner to have affirmed, that 


bis Centripetal F Orce was produced: 


by- 


by the Action of that Body to which 
it was directed. His Diſcovery, at 
beſt, was but a Diſcovery of the 
abſtract Quantity of Force, by which 


the Planets were moved; and! not 


of the Mover, whoſe Force this was. 
And he ought not ro have affirmed 
any thing to be this Mover, with- 
out having ſome other ground for ſo 


doing, than his having diſcoverd 


the Quantity of Force impreſs'd up- 
on the Planets, But if he had af: 


ſerted no more than what he ſeem d 
to have diſcovered; his Invention 


would only have appeared to be an 
Improvement of other Mens Opi- 


nions; whereas by managing the 


Matter as he did, he made much 
more of his Diſcovery, and paſs d 


it upon the World for a whole Scheme 


of the Syſtem of the Univerſe, per- 
fectly new, and modelled by a Cauſe 
which he only had found out, and 
which was utterly unknown to for- 
eo cent 
It was a very ſingular Piece of 
Management in our Author, to _ 

e 0 


*x , 
CY 


| of un = 
89 aa '}. } 8 LF _ * * DA 


Rx M A R K 8. 5 13 9 


ſo much of ſo little, or rather of no- 
thing at all; and to get the World 
ſo generally to believe an arbitrary 
Aſſertion, ſupported by no Proof, 


nay, not ſo much as by the ſnew of 


any Argument; for no Reaſon, but 


becauſe he had diſcover' d, or rather 


ſeemed only to diſcover, ſomething 
quite different from that Aſſertion; 


eſpecially, ſince as J have already 


made appear, this Aſſertion is preſs'd 
by as great and as obvious Abſur- 


dities and Inconſiſtencies, as it is 
poſſible for any ching that is aſſerted 


in Natural Philoſophy to be. 
J have hitherto compared this 
Philoſophy, and its Method, with 


other Schemes of Phyſicks and their 
Methods, and particularly, with thar 


which was by the World generally 


received at the time when this Phi- 
loſophy was firſt propos d, and was 
generally rejected after its Appear- 
ance; and have made appear, that 


in every reſpect in which that 


Scheme of Phyficks was preſs'd with 
Difficulties, our Scheme was preſs d 


with 


2 7 


140 REMA RR s. 


with much greater ones of the ſame 
Kind: "Ho that tho our Scheme 
had been as good as it can be ſup- 
poſed to have appeared to any Man 
of Learning or good Senſe, yet it 
could appear in nothing perferable 
to that Scheme which was thtown 
off to make way for it. All Which 
makes the Management by which 
this Scheme was recommended to 
the World, 3 to be very. ex- 
traordinary. 

I ſhall now enquire into the Rea-| 
ſonableneſs of a. Poſtulate, upon R 
which that Philoſophy depends, viz. q 
that the Planets are free of Refi pt 
ſtanee. lo 
I call this a Poſtulate, tho hack + 
Mr. Newton and Dr. Gregory pretend ſof 
to prove it, becauſe the Demanſtra- pr 
tion of the former of thoſe Authors 
depends upon a Poſtulate equivalent 
to it, v2. that the Fluid, which lies 
bet wixt us and the planets, rarifies in 
the ſame continued Chain of Pro- 
portion that begins in the lower. 


ne of our Atmoſphere; by which þe wy 
c 
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he computes, as I ſaid before, chat 
the Denſity of that Fluid, at the 
Diſtance of one of the Earth's Se- 


in midiameters from the Surface, is 
it to the Denſity of it upon the Sur- 


le ace, as a Globe whoſe Diameter is 


in Jequal to the Diameter of Saturus 
ch Orbit is to a Globe of an Inch Dia- 


ch meter; and ſo this Fluid continues 


to Jto rarify in that Proportion, kill it 
* [come to the planetary Regions. This 
' PPoſtulate, upon which Mr. Newton s 
a- [Demonſtration of the Abſence of 
Mn [Reſiſtance depends, is certainly e- 
iz. quivalent to his poſtulating what he 
ſi· 1 ; ay, much more ridicu- 
ren 
th Dr. Gregory's Proof of che Abſence 
nd ſof Reſiſtance; is no more than a 
a- Proof chat their Scheme cannot ſub-! 
rs ſſiſt without it: And that Author tells 
nt Jus” in — Te etms » That this Ab- 
es] | e 
. . 1 . 
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| er * K e ub. determinatur lex. vis 
2 Centripete qua urgetur Corpus quod revolvitur in 


1 * s aut alterius Sectionis Coni, cujus 
Nene 
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| ſence: of Reſiſtance is all along ſup- 
1 poſed; in thoſe Propoſitions where 
i their Centripetal Force is reconciled} 
1 with the —— of the heaven 
4 ly Motions; nay, the making ap- 
4 pear that this is ſuppoſed, and that 
fi without that Suppoſition..rheir « 0 
1:1 von; not be ace with its 


3 


clearl ly appear, that this is a Poſtu- 
Newton's firſt Propoſition, L. 1. and 


L. x. upon which their whole Syſtem 
pends: . For in thoſe Propoſitions 


Kin Time, it will by the Nature 


er | aft Centrum ad quod vis tendit; ; ſup- 
im utrumq; ex quibus Componitur 
Elliptica Parabolica vel Hyperbo- 


lica, unn 
e e, Ge. op. 9+ 


qual 


„ that Which mes 2 2 Fi | 
late, is, its being ſuppoſed in Mr. 
Dr. Gregory s. Eleventh Propoſition, 
aſſerted of the moving Body, 
if it move a certain Space in a 


„ 8 ies WMonion.mavea Space © e- 


0 _—_ nec illi 8 er _ 
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qual to that Space in „ Time, 
if nothing hinder, it; and upon this 
theſe Here depend, as will 


jons themſelves, or to thoſe Pro. 


in the Beginning of m y Remarks. 
do that all our Scheme is evidently 
1. built upon this Poſtulate, that no- 
Aang reſiſts the Planets in their 
Motions. But if 
In thoſe Regions through which 
Iche Planets, move, they muſt force 
his Body out of their Way, ;and. it 
Muſt return that Force by its Re- 
9 5 this Reaction is Reſiſt- 
m lince; ſo chat if the Planets are not 
teſiſted, there muſt either be no Bo- 
Ay at all in the Planetary Regions, 
And ſo. they are abſolute. Voie or 


Ny. there than Mr. Nemron s. Com- 
puration of the Denſity of the Flu- 
0 he allows to be chere, will ad- 
it; Which is much 795 A © Thing 
a8 NO — at all. - 
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appear by looking to thoſe Propoſi- 
poſitions as I. have repeated them 


any Body were 


5 
1 
1 
4 
55 


at leaſt ther muſt be no more Bo- | 


* 
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- T' admire that our Authors mould] 
have poſtulated of the World to 
believe that not to be, which not 
only all Philoſophers, dut (L may 
rather ſay) all Mankind believed to 
be. Certainly no Man ever believed 
the Planetary Regions to be Voids, 
nor will either Senſe or Reaſon al. 
low any Man to believe it. Bur ſtil 
if this Poſtulate had been leſs im. 
probable, and it had been no more 
than the general Opinion of Man- 
kind, that che Planetary Regions 
were not void; the Reſpect due to 
ſuch an untverſal Sentiment in which 
Men agreed, required ſome Reaſons 
to be given to the contrary; and it 
was an extraordinary Piece of Aſſu- 
rance, thus to poſtulate of the 
World, that they would renounc 
fo: general an Opinion : As much as 
if it had been bald in plain Lan- 
guape, Gentlemen, renounce that 
Opinion you have always had, and 
believe the 5 dein without any 
— for ſo doing. 


| 


Thi 


11 


This is certainly the moſt extra- 
vagant Poſtulate that ever was heard 
of; nay, it is not only ſo, with re- 
ſpect to the univerſal Belief of the 
contrary, but alſo with reſpect 
to the Evidence and Certainty 
with which the contrary appears, 
and may be demonſtrated to be 
true: For what Point in Natural 
Philoſophy appears with more Evi- 
dence, than that rhe Planetary Re- 


pions are not Voids? What Proof 


does Natural Philoſophy afford that 


is more ſtrong, or rather what Proof 
will the Nature of the Subject ad- 


mit of, that is more evident than 
the Proof that the Planetary Regi- 
ons are filled with ſome ſort of 
Body ? . 

That ſort which moſt certainly 
appears to fill the Planetary Regi- 
ons is Light, which I ſhall not here 
take up Time in proving to be a 
Body, becauſe that is owned by our 
Philoſophers ; neither ſhall T endea- 
your to prove any thing particular 


of the Nature of that Body, or en- 
| G deavour 
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deavour to ſhew it to be ſomething 
different from what the Newtoni an 
Philoſophers believe it to be, tho 
I think it ſo, becauſe that relates 
not to the Point in Hand: For whe- 
ther it be ſuch a Body as I take it 
to be, or ſuch as thoſe Philoſophers 
believe it to be, is all one, as far 
as concerns the Point in Queſtion. 
So chat T ſhall ſuppoſe it to be juſt 
ſuch a Fluid as they do, ſent from 
the Body of the Sun in ſtreight 
Lines, through all the Planetary 
Regions ſucceſſively every Inſtant 
of Time, or by a continu'd:Emiſſion of 
that Fluid from the Body of the Sun. 
If then Light be ſuch a Body, is 
not the Planetary Regions filled 
with this Body according to our 
Philoſophers themſelves ? And how 
can they for ſerving a Turn, at an- 
other Time aſſert, that the Plane- 
tary Regions are Voids ? Or at 
leaſt, what is equivalent to this Aſ- 
ſertion, that the Planets move thro 
theſe Regions free from the Action 
or Reaction of any thing» but At- 
traction only ? | It 
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If to put aſide this Difficulty, 
they diminith extravagantly the 
Quantity of Matter contained in 
the Fluid of Light; as Mr. Newton 
does the Quantity of that other 
Fluid, which he acknowledges to 
lie berwixt our Earth and the Pla- 


nets; and after ſuppoſing the Quan- 


tity of this Fluid to be ſuch as will 
ſuit their Occaſions, then tell us 


that the Force of the Action of a 


Fluid being as its Quantity, the 


Force df the Action of this Fluid is 
almoſt nothing; it will nor be ve- 


ry eaſy to bring full Proof to the 


contrary. And this Shift is to be 
expected from our Philoſophers, 


ſince they have ſuch a ſingular Art 
in framing Hypotheſes to fit their 


Purpoſe, and rake Liberty to ſup- 
poſe what they pleaſe, and to turn 


our of the Syſtem of Nature. any 


thing that is repugnant to their 


Scheme, though appearing with the 


fulleſt Evidence imaginable. But if 
they take that Method in this Caſe, _ 
and aſſume ſuch an unreaſonable 


G 2 Hy- 
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q __ Hypotheſis without any Probabili- 

Wit ty, merely becauſe the Inconſiſtence 

Ii of their Scheme with Nature forces 

\ ot them to do ſo, this will be a 

(1 Proof of the Falſity of both their 

11 Scheme and Hypotheſis ; than which 
| it is hard to find better Proof in 

Natural Philoſophy. For they who 

indulge themſelves a full Liberty 

— 10 of framing as many Arbitrary Hy- 

— 1 potheſes as they have Occaſion for, 

It may ſtand out againſt all the Argu- 
ments that can be brought againſt 
tliem; for if in any thing they be 
ſtreighten d, it's but ſuppoſing ſome- 
thing to be ſuch as will ſerve 
to anſwer the Difficulty, and their 
Streight is over. And they who 
can play this Game with a little 

Art, are Proof againſt all the Demon- 
trations that can be brought, and 
cannot be convicted of their Errors 
ſo as to be forced to own them to 
be ſuch. 

If our Philoſophers had managed 
all along this Way, I ſhould have 


had much harder Work with them 
than 


mes rs. 8 
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i. chan T have had; and ſhould never 
ce have been able by full and poſitive 
es D:monſtration to diſprove their 
a & Philoſophy : For this I have onfy 
ir been able ro do, becauſe their Philo- 
h ſophy conſiſts chiefty in Aſſertions of 
in & Abſtract Quantities, which brings it 
o within the reach of MathematicalDe- 
y monſtration; whereas this which is a 
Point of a quite different Nature, is not 
r, to be diſproved with equal Evidence. 
* I ſhall however ſhow, with as great 
ſt Evidence as the Nature of the Sub- 
e ject will allow, and confequently as 
great as is to be expected, that the 
e Quantity of Matter contained in the 
r Fluid of Light is not fo ſmall, as 
o that the Action of that Fluid upon 
e the Planers ſhould for that reaſon be 
thought inſenſible; or rather, that 
in Fact this Fluid acts upon them 
with a Force that cannot but have 
ſome ſenſible Effect upon their Mo- 
tions, For making of this appear, 
Let us ſuppoſe rhe Planets to be 
covered with Atmoſpheres, or if that 
be not allowed, let us take for in- 
G 3 ſtance 


2 4 — 2 


ſtance our Earth, which we know 
to be ſo. Theſe Atmoſpheres are 
parts of the Planets, ſince they turn 
with them upon their Axis, and ac- 
company them in their Motions; in 


ſhort, thofe Atmoſpheres are joined 
to the Planets by the ſame Cement 
of Gravity (whatever the Cauſe of” 
Gravity be) which keeps together 
This appears 


all their other Parts. 
very clearly to * true in the caſe 
of our Earth. And if thoſe Atmo- 


ſpheres be thus join d to the Bodies of 


the Planets, it's plain chat any Force 
impreſs d upon theſe Atmoſpheres 
muſt in effect be alfo impreſs d upon 
the other Part with which they are 
connected. 

Ir is very eaſy to judge of the 


"Effet chat any Force acting upon 


our Atmoſphere muſt have upon the 
Globe, from the Effect it appears to 
have upon the Atmoſphere, and 
from the Force that our Atmoſphere 


can impreſs upon ſolid Bodies; which 


appears in the Impreſſion that 
Winds (which are nothing elſe bur 
Eo, 
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Currents in our Atmoſphere) make 
upon Bodies; or by computing the 
Denſity of our Atmoſphere and 
Globe, and proportioning the Effect 
of any Force upon theſe two to their 
Denſities. And ſince the Force of 
Wind even upon Bodies of great 
Denlſity, appears to be conſiderable, 
and that the Difference of rhe Den- 
ſity of our Globe and Armoſphere 
is not extreamly great; it's plain, 
that a Force which produces upon 
our Atmoſphere any great Effect, 
muſt produce alſo upon our Globe 
much more than. is confiſtent with 
that abſolute Freedom in the Mo- 
tions of the Planets, for which our 
Philoſophers contend. So that the 
thing which comes now to be con- 
ſider d is, what Effect the Fluid of 
Light, the Sun-beams, or whatever 
elſe That may be called, which the 
Sun ſcatters continually through the 
whole planetary Regions, produces 
upon the Atmoſpheres of the Planets, 
or upon our Atmoſphere in particular. 

This Force is diſcoverable in that 
. G 4 Phæno- 
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Phænomonon which we call Rare. 
faction, or Tenſion of Air, which is 
effected by the Action of the dun- 
beams, and cannot be performed 
without a Force driving the Air from 
that place which it naturally affects. 
The Force by which the Sun beams 
thus drive the Fluid of our Atmo- 
ſphere, may be eſtimated from the 
Tenſion of Air it produces, and 
from the Force rhat is neceſſary to 
make ſuch Tenſion ; which appears 
from the Inſtruments by which an 
artificial Tenſion of Air is produced. 

The Tenſion of Air that. ariſes 
from the Hear of the Sun, appears I 
yery clearly to be produced by a 
Force, whereby the Sun-beams drive 
the Air before them in the Faſt I 
Winds, within the Tropicks ;. and 


the Effect of this F orce, When com- 


municated by our Atmoſphere to 
the Solid, at leaſt the Watry part of 
our Globe, which is almoſt Equi- 
denſe with the Solid part, appears 


. alſo very plainly in the conſtant and 


general Motion of the Sea, in the 
ſame 
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fame Direction with thoſe Winds. 
And they who have any Taſte of 
Natural Philofophy, will, in this 
Appearance, evidently ſee that the 
Sun- beams, with which the planeta- 
ry Regions are filled, impreſs upon 
che Planets continually a very con- 
fiderable Force ; fo that thoſe Pla- 
nets do not, as our Authors ſup- 
poſe, paſs through theſe Spaces, 
abſolutely free of any Force acting 
upon them, 

But becauſe every Reader cannot 
diſcover in this Phænomenon, which 
I have inſtanced, the Proof of what 
J aſſert, becauſe they are not ac- 
cuſtomed to thoſe ways of Think- 


ing that are neceſſary for their per- 


ceiving the full Evidence that may be 


ſeen in that Appearance; I ſhall in- 


ſtance another Phenomenon, in 
which it appears evidently even to 
the Senſes, that the Sun- beams act 
with a conſiderable Force upon the 
Bodies that move through the pla- 
netary Regions. 


e agree, that all Co- 
mets 
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mets turn their Tails always direct- 
ly away from. the Sun, whether mo. 
ving to the Sun or from it, or what- 
ever way their Situation in reſpect 
of it changes; and if ſo, they who 
have ſeen a Comet, have ſeen it 
acted upon by the Sun- beams, and 
they who never ſaw a Comet, have 
the univerſal Teſtimony of thoſe 
who, have ſcen it. 

It is very eaſy to ſhow, that the 
Force with which the Sun: beams act 
upon a Comet, is evident in this 
Appearance, by what our Philoſo- 
phers themſelyes acknowledge. Sir 
Haac Newton ſays *, that the Tails 
of the Comets are made-up of the 
Exhalations drawn from the Body 
of the Star hy the Heat of the Sun; 
and that theſe Exhalations near the 
Body of the Star, appear like Smoke 
ariſing from it; and when ariſing in 
great plenty, make the Body of the 
Star ſeem much more obſcure, and 
appear with a fainter Light than o- 
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. therways it would do. And if this 
be true, as it certainly is, that the 
- Tail of a Comet is made up of the 
Smoke and Exhalations, which the 
Heat of the Sun draws from the 
it Body of the Star, the Matter of 
d which. theſe Tails are compoſed be- 
fore it was by the Heat of the Sun 
ſeparated from the Body of the 
Star moved in the ſame Velocity 
and Direction as the Star, and muſt 
- | have continued fo to do, if movies 
in a place were nothing acted upon 
or reſiſted: it; and the Smoke and. 
Flame ariſing from the Comets muſt. 
be hindred from keeping cloſe to the 
Comet, which by the Law of Mo- 
tion they muſt have done- by fome 
Force, either by that Force which 
cauſes the Smoke and Flame pro- 
ceeding from ſolid Bodies. upan our 
Earth, to tend upwards, or mave {till 
directly away from the Earth, vi. 
the greater Gravity of our Armo- 
| ſphere; and then this Appearance 
will prove that Fluid in which the 


Comets ſwim, to be heavier or more 
| denſe 
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denſe than the Exhalations drawn | T 
from the Comet by the Heat of the It 
Sun; or elſe thoſe Tails mult be I a. 
drove that way by the Force of the 
Sun-beams. 7” 
I believe our Philoſophers will p 
not readily allow, that the Cauſe If 
which forces the Tails of the Co- ] q 
mets to point from the Sun, is the | ; 
ſuperior Denſity of that Fluid in | p 
which thoſe Comets ſwim ; becauſe | , 
this were to allow that Fluid to be r 
of equal Denſity with our Atmo- | « 
ſphere, which it muſt. be if that be 
the Cauſe; fince we cannot ſuppoſe . | ; 
the Smoke and Exhalations drawn |; 
from the Bodies of the Comets, to 
be of a Nature far different from the | 
Smoke and Exhalations drawn from 
other Bodies, which does not riſe |. 
in a Fluid leſs denſe than our | 
Atmoſphere. This, I ſay, our Phi- 
loſophers will not allow, becauſe 
allowing the planetary Regions to 
be filled. with a Fluid as denſe as our 
Atmoſphere, were giving up their 
"Cauſe. And if they ſay, that the 
Op Tails 


- 
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Tails of the Comets are drove by 
the Sun-beams, they own what I 
am proving. | 3 

For my part, I cannot ſee any o- 
ther Cauſe from whence the Force 
by which the Exhalations drawn 
from the Bodies of the Comets are 
drove from the Sun can proceed, but 
thoſe two which I have inſtanced. 
Bur it matters not much, whether 
our Philoſophers allow any of thoſe 
to be the Caule or not, ſince what- 
ever Cauſe be aſſigned for the Pro- 
duction of this Appearance, yet {till 
the Appearance it ſelf ſhows that 


it is ſomething in the planetary Re- 


gions that impreſſes upon Bodies 
moving through thoſe Regions; ſuch 
a Force as can upon Smoke pro- 
duce a very powerful Effect: And 
this Force, whatever it is that has 


ſich an Effect upon the Smoke that 


ariſes from the Comets, cannot but 
have ſuch an Effect alſo upon the At- 
moſpheres of the Planets, ſince they 


are made up of a Subſtance very 


near of the ſame Denſity; nay, 
| * 
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whether the Tails of the Comets be 
allowed to conſiſt of ſuch Exhala- 
tions or not, yet they appear to be 
parts of the Comets which are join. 
ed to them, and move along with 
them. And without entring into 
any nice Enquiry into the Nature of 
thoſe Tails, even they who know 
nothing of Natural Philoſophy, can- 
not bur ſce from a Comets turning 
its Tail always from rhe Sun, that 
the Fluid in which it is, impreſſes 
upon it a ſenſible Force; as well as 
by ſeeing a Ship that lies at Anchor 


turn always her Stem to the Tide, 
or a Weather-Cock ſtill turn his 
Head to the Wind, they may be-! 
lieve that the Current of Water 
beats upon the one, and the Wind. 
upon the other. In ſhort, a Man 


might as well ſee a Ship at Sea, 
with full Sails, bending from that 
Side upon which the Wind did bear, 


and as the Wind ſhifred or the Ship 
changed its Courſe, ſtill leaning hi 


rectly away from the Wind, and 


believe that THE Wind impreſs d up- 
on 
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on the Sails of that Ship no Force, 
or that thoſe Sails communicated to 
the Hull no Force able to produce 
upon it any ſenſible Effect; as ſee 
a Comet turning its Tail ſtill away 
from the Current of Light proceed- 
ing from the Sun, and helieve the 
un- beams to impreſs upon that 
. Tail no Force, or that the Tail 
» & communicated to the Body of the 
I wy 3 . 125 

Star no Force that is ſenſible. The 
ö 

> 


Atmoſpheres of the Planets, like the 
Sails of a Ship, are extended wider 
through the Regions in which the 
F Planets move, than the Body of 
the Planer, and ſo are more ob- 
noxious to the Impulſe of that E- 
therial Fluid, and muſt neceſſarily 
communicate to the Body of the 
Planet what Impulſe they receive, 
either from the Sun- beams, or any 
other Fluid whatever that is in 
the planetary Regions. And tho 

| 1 might bring very good Arguments 
for proving other Fluids beſide that 

of Light to be in theſe Regions; 
yet what I have proved of that on- 


ly, 
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ly is ſafficiear: and he who will 


not by what I have already ſaid be 
convincd that the Stars move not 
through the Planetary Regions at 
abſolute Freedom, will never be 


convincd of any thing by Phyſical 


Reaſoning. 


I think it now appears how un- 


reaſonable it was for the Newronian 
Philoſophers to build their Philoſo- 


phy upon an Hypotheſis, that the 


Planets move through the Planeta- 


ry Regions at abſolute Freedom: 
Since that Hypotheſis was not on- 
Ay inconſiſtent with the Opinions of 
all Philoſophers, but in it ſelf abſurd | 


and inconſiſtent with the Phænome- 


na of Nature. So that not only the 
Method of the Newtronian Philoſo- 


phy, and the Philoſophy it ſelf, but 


the Hypotheſis upon which it is 
built, is worſe than moſt Hyporhe- 
ſes upon which. other Schemes de- 
pend, eſpecially that ro which ours 


ſucceeded. 


J have hitherto purſued my Sub- 


Jet, ſo as to ſer it in the beſt 
To | Light 
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Light I could, without conſidering 


whether what I happened to ſay 
might give Offenſe to any Perſon 


whatever. And upon Reflection, 
find that the Proſecution of my Sub- 
jet, and the Endeavour of ſetting _ 
it in the beſt Light, has drawn me 
to repreſent the famous Sir Haac 
Newton as One that has not made 
ſo great Improvements in Philoſo- 
phy as he is generally believ'd to 


have done ; and conſequently, ſome 


Readers may think, that I derogate 


from the Honour of that Grear 
Man. For my part, I am quite of 


another Mind, and believe nothing 
to be true Honour, but what is 


built upon a ſolid Foundation, as wy 


Cicero deſcribes it, Conſtaus Laus ba- 
norum; and conſequently, that the 
Honour due to this great Man for 
his real Improvements of Learning, 
will remain unſhaken to Aftet-Ages, 
and is above the Reach of the 
Tongue or Pen of the Envious; and 
I ſhould deteft my felf, if I could 
think that I were capable of the 


bo 
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impotent Endeavour of detracting 
from his deſerved Praiſe. But if 
Sir Jaac Newton has in any thing 
been miſtaken, and the World has 
been too fond of any of his Mi- 
ſtakes, and not diſtinguiſh'd thoſe 
from his ſolid Inventions; it dero- 
gates neither from the real Worth of 
that great Man, nor from his ſolid 
and laſting Reputation, but rather ſet. 
tles it on that Foundation upon which 
it muſt continue, to undeceive the 
World in theſe Matters: And beſide 
this, Truth and the Improvement of 

Learning, Cauſes of ſo general Con- 
cern as not to be over- ballanced by 
private Conſiderations, require this 
to be done, and therefore the doing 


of it neods . 


